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S WITH all study, 
pursuit of learning, it is necessary to 
pause occasionally to take stock of one’s 
present position. We of The Ohio State 
University College of Medicine are priv- 
ileged in your permitting us to share 
this inventory period with you. The strides 
that have been made in the therapeutic 
management of certain phases of the hema- 
tologic dyscrasias during the past decade, 
some of which we are discussing this morn- 
ing, have been somewhat amazing even to 
the most conservative. We feel that we 
are in a period of optimistic transition and 
that we are entering the second half of this 
twentieth century with an enthusiasm and 
optimisim which have not been equaled 
since the turn of the century when the 
ideas of Ehrlich, R6ntgen, the Curies and 
other pioneers were being translated into 
practical application toward the alleviation 
of man’s illnesses. The analogues of folic 
acid, urethane, nitrogen mustard, selective 
radiation with artificially radioactive iso- 
topes—all of these materials have accom- 
plished, in certain instances, therapeutic 


of disease or any 
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effectiveness which has been most encour- 
You have heard over the past 
several days others discuss phases of these 
This optimism is not false for 
we are fully aware of the magnitude of the 
unknown problems that are presented. The 
surface has only been scratched, but a 
scratch has been made and for this we are 
grateful. 

The hematologic system is a definite, in- 
tegrated, phy siologic system in the body 
the same as the gastrointestinal, respira- 
tory, reproductive and other systems. Cer- 
tain elements of the reticulo-endothelial 
system in the bone marrow, lymph nodes, 
liver and spleen are concerned with the pro- 
duction of the formed elements of the blood 

the red blood cells, the white blood cells 
and the platelets. Other elements of the 
reticulo-endothelial system, the clasmato- 
cytes (macrophages), located principally 
in the liver, lymph nodes, spleen and lungs, 
are concerned with the removal of the aged, 
senile and debilitated cellular formed ele- 
ments. The resulting picture that we see in 
the peripheral circulation is a balance be- 
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tween these two mechanisms, namely, the 
hematologic equilibrium. When there is a 
significant quantitative disruption of this 
equilibrium, disease is manifested clinically. 
This morning my discussion will be limited 
to those diseases where the hemopoietic 
mechanisms go “beyond the call of duty,” 
producing an unbridled proliferation of the 
formed elements of the blood. The causes 
for this lack of “‘crop control’ are about as 
vague to us at the present as our under- 
standing of the lack of control in our 
economic order. Polycythemia vera, the 
syndrome in which there is a ¢riune hyper- 
plasia of all the hematologic formed ele- 
ments originating in the bone marrow, will 
be discussed initially. Then, secondly, a 
résumé on our current thinking of the 
leukemias—myelogenous, lymphatic, and 
monocytic, both acute and chronic types 
will be made. 


POLYCYTHEMIA VERA 


In the earlier descriptions of polycy- 
themia vera, it was not recognized that 
there was a ¢riune hyperplasia; only the red 
cell elevations were noted as is indicated 
by the misnomer, polycythemia ruéra vera 
given the disease. It is now recognized as a 
pan-marrow hyperplasia involving the 
granulocytes and platelets as well as the 
red blood cells. The reason for this un- 
restrained production is unknown. None of 
the numerous hypotheses that have been 
offered is entirely satisfactory. There does 
seem to be associated in a number of in- 
stances a familial tendency towards its de- 
velopment. The symptoms may be .ex- 
tremely protean, ranging from a vague in- 
creased fatigability to frank manic-depres- 
sive psychotic states. Therapy, in the past, 
has been focused mainly toward diminution 
of the erythroid element with agents such 
as phenylhydrazine, total body roentgen 
irradiation or repeated venesections with 
little or no attention being given the other 
elements. In 1941 the radioactive isotope 
of phosphorus (P*) was first made available 
to our laboratory and after nine years’ ex- 
perience with this agent we feel that it is 
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the treatment of choice for this disease 
entity. 

Administered — phosphorus, whether 
radioactive or non-radioactive, has a pre- 
dilection for deposition in bones and the 
nuclei of rapidly multiplying cells. Only 
beta radiations, whose penetration of tissue 
is limited to approximately 2 centimeters, 
are emitted. The half-life of 14.3 days is 
sufficiently short for allowing careful dosage 
regulation using the peripheral hematologic 
picture as the guide. Dosage depends on 
the individual sensitivity of the marrow 
cells. This varies greatly from individual 
to individual and extreme caution is neces- 
sary for proper regulation. Inasmuch as 
we are dealing with three formed elements 
with varying developmental life spans 
the red cell 120 days, the granulocytes ap- 
proximately fourteen days from the blast 
to the polymorphonuclear forms, and the 
platelets four to five days—it is necessary 
to keep all of these time elements in mind 
when administering radioactive phos- 
phorus. It is a two-edged sword and serious 
complications can result if care is not taken. 
Frequently repeated complete hematologic 
studies are an absolute necessity for proper 
control of this means of internal irradia- 
tion. 

In the initial control of a new case, vene- 
sections are freely utilized in order to give 
immediate symptomatic relief, since the 
maximum effect on the red cells per se by 
the initial phosphorus therapy will not be 
reflected in the peripheral blood before 
forty to sixty days. With the shorter de- 
velopmental spans in the platelets and the 
granulocytes the response on these ele- 
ments is seen much earlier. In the average 
case 3 millicuries of radioactive phosphorus 
(P**) in the form of sodium dihydrogen phos- 
phate is given orally and observations of 
the hematologic response over the follow- 
ing two to three weeks are made before ad- 
ditional therapy is given. It cannot be over- 
emphasized that therapy must be individual- 
ized to each patient. Several reports of the 
use of nitrogen mustard in the treatment 
of polycythemia vera have recently ap- 
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peared. Further evaluation of this ex- 
tremely potent cellular inhibitor is neces- 
sary. 

As long as the triune hyperplasia is kept 
under adequate control, the patient is 
asymptomatic. The secret of effective 
therapy is to keep in mind the potential 
complications; thus being forewarned, they 
can be prevented. Strangely enough, the 
two most frequent complications of the 
disease itself are the two extremes of the 
coagulation phenomenon: first, intravascu- 
lar thrombosis and second, hemorrhage. 
Any of the vessels of the body may be in- 
volved in thrombosis—cerebral, mesen- 
teric, pulmonary or peripheral. The in- 
creased viscosity due primarily to the 
elevated erythrocytes but enhanced by the 
elevated platelets precludes spontaneously 
occurring intravascular thrombosis. The 
control of the increased platelet production 
is of equal importance to the control of the 
red cells. Kety and his associates have re- 
cently shown that the cerebral circulation 
is extremely slow in polycythemia vera. 
This so-called “‘sluggishness”’ is present in 
the entire circulation. The impeded hepatic 
circulation is manifested by low  pro- 
thrombin and fibrinogen levels. This hypo- 
prothrombinemia is occasionally the cause 
of serious hemorrhage, such as is sometimes 
seen when an intracranial vessel is involved. 
With correction of the increased viscosity, 
the prothrombin returns to normal levels 
if the vitamin K supply is adequate. The 
depressed fibrinogen content of the plasma 
is reflected in a marked diminution in the 
sedimentation rate. This, along with the 
peripheral elevation of the red _ cells, 
granulocytes and platelets, reflecting the 
marrow triune hyperplasia, is an aid in dif- 
ferentiating polycythemia vera from sec- 
ondary polycythemia. This differential 
diagnosis is extremely important for thera- 
peutic reasons. In the vera states, in- 
hibitory therapy is indicated; in the sec- 
ondary polycythemias, treatment directed 
toward the lowering of the compensatory 
erythroid hyperplasia per se is contrain- 
dicated. Attention is focused on the pri- 
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mary cause of the marrow hypoxia. 

The relationship of polycythemia vera 
to leukemia is not at all clear. Occasional in- 
stances are seen which terminate as myeloid 
leukemia and the number of cases now be- 
ing recognized and reported are increasing. 
Whether this metamorphosis is part of the 
natural course of the disease or is the result 
of therapy is not known. 

In reiteration, radioactive phosphorus, 
when used with venesections as indicated, 
has proved the most effective means of con- 
trolling the triune hyperplasia of poly- 
cythemia vera that we have observed. The 
frequently debilitating and dangerous com- 
plications have been minimized. 


THE LEUKEMIAS 


Leukemia is not necessarily always fatal. 
Victims may live long enough to die of some 
other disease. Some physicians and most 
patients are not aware of this fact. The 
trend to more effective therapy in the 
leukemic states has been quite encouraging. 
The cure is still far from our grasp, the only 
present “cure” being a change of diagnosis; 
however, some success has been attained in 
lessening pain and debilitation and pro- 
longing life in certain types. This is partic- 
ularly true in certain of the acute leu- 
kemias. In the chronic leukemias—myelog- 
enous, lymphatic and monocytic—roent- 
gen irradiation | is still the inhibitory sheet 
anchor. Radioactive phosphorus (P%) has 
proved to be a valuable adjunct in those 
individuals hypersensitive or resistant to 
roentgen radiation. Chemotherapeutic 
agents, such as urethane in the chronic 
myelogenous leukemias and the plasma cell 
leukemias, and nitrogen mustard in the 
monocytic leukemias, provide other weap- 
ons in our therapeutic armamentarium. 
Urethane allows for a maintenance inhibi- 
tory therapy with daily administration. In 
chronic myeloid leukemia it has been as 
successful as roentgen irradiation, in our 
experience. 


According to the polyphyletic theory of 


blood cell formation the my eloblast, the 
lymphoblast and the monoblast are cells 
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derived from the parent reticulum cell. 
Each of these three blast-type cells gives 


rise to its respective specific strain of 


leukocytes. Experimentally it has been 
shown that certain dietary substances in- 


crease maturation and multiplication of 


each specific cell strain. Nucleoproteins 
stimulate myelopoiesis; foreign proteins, 
lymphopoiesis; and lipids, monocytopoiesis. 
Knowing these facts, we advise elimination 
of these specific dietary elements in the 
respective types of chronic leukemias as an 
addition to the depressant and destructive 


physical or chemical therapy. It is, of 


course, difficult to analyze these results 
statistically; however, nineteen years of 
experience with the utilization of these 
dietary limitations in our clinic has given 
the impression that they are of definite 
benefit. 

In the therapy of the acute leukemias 
the progress over the past two years has 
far exceeded that of the preceding past 
half century. Up to the last several years, 
therapy in any case of acute leukemia was 
generally undertaken with trepidation since 
much of the therapy instituted aggra- 

vated the disease process in as many in- 
stances as benefit was obtained. With the 
discovery of the folic acid molecule, 
chemists began experimenting with minor 


variations in the molecule, and a series of 


chemical substances were produced which, 
though analogues of folic acid, proved to be 
actually folic acid antagonists. 
these, aminopterin (pterylglutamic acid), 
has been found to be extremely effective in 
inhibiting the neoplastic cells of acute 
lymphatic leukemia. In this specific entity, 
remissions of six months or longer can be 
induced in approximately 60 per cent of the 
cases. These remissions are, for the most 
part, a return to near normal or normal 
peripheral hematologic and bone marrow 
pictures with excellent clinical improve- 
ment. The patients are able to return to 
their normal activities for varying periods 
of time. Some of these cases have gone for 
over a year and a half in good remission. 
This is in marked contrast to the short, in- 
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effective and rather uncomfortable clinica] 
states that were effected in the “remis- 
sions” with previous therapeutic agents, 
Aminopterin has been less effective in con- 
trolling the acute monocytic leukemias: 
however, nitrogen mustard has shown 
definite benefit in certain instances of the 
acute monocytic type. Urethane (ethyl 
carbamate) has been frequently successful 
in controlling the subacute myelogenous 
states as well as the chronic myelogenous 
leukemias.* ivy 

And just what can be concluded from 
these clinical observations? We feel that 
this is the first time that we have seen any 
evidence of one specific molecule inhibiting 
one specific strain of leukemic cells more 
than another. We feel that this is a period 
of transition, a transition from the thera- 
peutic era of nonspecific cellular inhibition 
to one of specific cellular inhibition with 
specific molecules. It is true that there is 
much to be desired. No cure has yet been 
effected. However, remissions have been 
induced in the past two years, the like of 
which we have never previously observed 
with any of the “nonspecific” inhibitory 
agents. And in this period of transition for 
the most effective therapy in the acute 
leukemias specific cellular diagnosis is im- 
perative. Previously, the identification of 
the specific cell strain involved acute 
leukemia was mainly a matter of academic 
interest; however, now, in order that the 
most beneficial therapeutic means can be 
used, specific cellular diagnosis becomes of 
paramount importance. 

The horizon is brighter. We as hematolo- 
gists have been extremely encouraged with 
the accelerated progress of the last few 
years and it is with this encouragement 
that we are realistically looking to the next 
few years with optimistic anticipation. 

Dr. Hoster, Dr. Morton and Dr. Zanes 
will consider in more detail specificities of 
roentgen radiation in both diagnosis and 


* Since this presentation the adrenocorticotropic hormone 
(ACTH) has been widely used for treating all types of acute leu 
kemia. Temporary remissions may be produced in approximately 


30 per cent of these cases. It is still only an investigative tool, and 


not a permanently corrective agent. 


VoL. 64, No. 6 


therapy of certain of these and other hema- 
tologic dyscrasias. 
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DISCUSSION 
Dr. Wittiam E. Howes, Brooklyn, N. Y. 


Dr. Wright’s so-called “specific” therapy for 
the treatment of polycythemia vera and the 
leukemias is indeed a novel and rather in- 
genious approach to the treatment of these 
various blood dyscrasias. In support of his 
theory he has summarized the development of 
the various blood cells from their stem cells, 
and he has included a time table for the matura- 
tion of the various corpuscular elements to be 
found in the circulating blood, along with a 
glimpse into that delicate balance maintained 
between the development of the blood elements 
as opposed to their destruction. 

That radiation therapy be not used in the 
treatment of secondary polycythemia, he has 
justly emphasized the characteristic “‘triune” 
hyperplasia of the formed blood elements in 
polycythemia vera. In this regard the use of 
phenylhydrazine along with total body roent- 
gen irradiation as well as repeated venesection 
is actually directed toward reducing the red 
blood cells only. Changes produced in the bone 
marrow by small doses of radiation are sufficient 
to startle and confuse the examining hematolo- 
gist unless he is so apprised. Total body roent- 
gen irradiation is all inclusive and dampens the 
hematopoietic system in its entirety and is, 
therefore, in my opinion dangerous. I recall one 
instance, where, following total body irradia- 
tion one polycythemic patient’s blood count 
dropped with alarming rapidity. The picture 
terminated as that of a myeloid leukemia com- 
plicated by an extreme anemia. 

Up to the present I have treated with radio- 
phosphorus only those polycythemic individ- 
uals who have previously received repeated 
roentgen treatments and who were considered 
as roentgen resistant. In each instance a single 
dose of P® resulted in dramatic relief of the 
presenting symptoms of headache and dizziness 
along with a temporary drop in the red and 
white blood cell count. The dietary suggestions 
as well as to precede the isotope therapy by 
venesection are well taken. 

Dr. Wright properly states that in the chronic 
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leukemias “roentgen therapy is still the sheet 
anchor.”” Again radiophosphorus is a valuable 
adjunct and is indicated in those hypersensitive 
or resistant to roentgen irradiation. Here 
urethane in Dr. Wright’s experience has proved 
as successful as roentgen therapy. Obviously, 
Dr. Wright has noted no untoward reaction to 
urethane treatment as he fails to mention pos- 
sible toxic effect. I therefore add a word of 
caution, referring to the literature, where 4 
cases have been reported with severe reaction, 
2 of whom died following urethane in accepted 
doses. The unrestricted recommendation of 
urethane therapy should be further delayed 
until careful trial has been conducted in in- 
stitutions and under conditions similar to that 
now being carried out at Ohio State University. 

Successful trial of the so-called folic acid 
antagonists, more particularly aminopterin, 
represents the result of practical application of 
brilliant deductive reasoning. Temporary re- 
missions in well over 50 per cent of children so 
treated have been reported. Each of us should 
welcome the advent of this new agent and hope 
that this will lead the way to the discovery of an 
even more efficacious chemical. You have in all 
probability experienced that same feeling of 
hopelessness and frustration when called upon 
to treat these tragically ill young people. 

Dr. Wright offers nitrogen mustard in treat- 
ment of acute monocytic leukemia, which has 
failed to respond to aminopterin. Here, again, a 
warning note is added: This drug is exceedingly 
toxic in that it exerts a powerful dampening 
action upon the entire hematopoietic system, 
and, in addition, there is serious danger of 
permanent testicular atrophy. Should there be 
the slightest possibility of survival this latter 
complication must be taken into consideration 
before instituting this therapy. It is to be hoped 
that in the near future a less toxic mustard will 
be developed than the bis compound. 

Having added these few words of caution, I 
wish to congratulate Dr. Wright on his in- 
formative and instructive presentation of the 
changing modalities now coming into vogue in 
the more successful treatment of polycythemia, 
the leukemias and allied diseases. 


Dr. Henry J. Utimann, Santa Barbara, 
California. There are several points that should 
be remembered by those who have not had ex- 
perience in radiation therapy. Those who have 
had extensive experience will not need this dis- 
cussion. 
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Dr. Howes spoke of injury produced by radia- 
tion therapy. To a radiation therapist, injury 
produced in treating any one of these diseases 
by radiation means gross overdosage, and a 
lack of knowledge of what the therapist is doing. 
The danger in the use of urethane is real, but 
may be considered a calculated risk. It is still 
to be evaluated, and I suggest no criticism of 
its proper use when asking Dr. Wright if the 
total length of useful life is as good or better 
under urethane therapy, as by conservative 
radiation therapy, of the lymphoid leukemias 
or arsenic in addition to irradiation in the 
myeloid forms, or by total body irradiation for 
polycythemia, if the same length of time after 
treatment is allowed to elapse before the effect 
is expected. I speak particularly of poly- 
cythemia, because the average physician, be he 
a general practitioner or an internist, is disap- 
pointed if he does not find a drop in the cell 
count in two to three weeks, but he does not 
expect a drop in a much longer time after the 
use of P®, because that is described in the 
literature. There is one definite advantage of 
P® over total body irradiation. That is, that the 
patient receives his dose and does aot have to 
have it repeated for a varying length of time, 
depending on the blood count. If total body 
irradiation is used, the patient must have re- 
peated small doses until the desired effect is pro- 
duced. I would appreciate it very much if Dr. 
Wright could give us some statistical compari- 
sons, as this is a very important subject. 

What I have just said applies only to the 
chronic forms of these diseases, and I am not 
considering the acute forms. The acute forms 
very definitely need something new in the way 
of therapy. 


Dr. Wricur (closing). I thank Dr. Howes 
and Dr. Ullmann for their comments. The ques- 
tion was brought up regarding whether we have 
prolonged the length of life in the chronic leu- 
kemias; I would say “‘yes,” if you modify it by 
“useful life.” Whether there is an actual prolon- 
gation of life in months or years we do not know, 
because in both polycythemia vera and in the 
chronic leukemias the marked individual varia- 
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tion of the disease subjects the statistical 
studies that had been made to a number of 
criticisms. We have attempted in our own clinic 
to do it but I do not think that any valid 
opinions can be derived from even such an ex 
tensive series as that which we have here of 
1,100 cases. Opinion must still depend to a con 
siderable degree on clinical impression. 

As for polycythemia vera, I don’t know. As 
with the seventy-six year old woman cited, who 
was treated for thirteen years and then de- 
veloped an acute myeloblastic leukemia—the 
question, of course, arises, did we cause her 
leukemia with the eight years of internal radia- 
tion therapy with P®? Yesterday, I saw a young 
woman only thirty-five years old whom we had 
been treating for three years for polycythemia 
vera with P*®. Now she is exhibiting in her 
peripheral blood a scattering of very immature 
cells qualitatively very suspicious of a chronic 
myeloid leukemia. Are we producing a leukemia 
there? The question as to whether the rare 
terminal leukemia seen in polycythemia vera is 
a part of the natural course of the disease or 
whether it is precipitated by a long time in- 
ternal radiation therapy with radioactive phos- 
phorus remains to be answered. Even if this is 
one of the rarer potential complications of 
therapy, radioactive phosphorus is still the 
most effective therapeutic agent that we have 
for polycythemia vera at the present. 

I would like to make a point about the mag 
nificent work on urethane and nitrogen mustard 
that Dr. Roy Kracke is doing down at the 
University of Alabama. They found that 
urethane and nitrogen mustard are synergistic 
as antileukemic agents. Though both of these 
molecules are extremely toxic, their synergism 
is effective only in their antileukemic action 
and not in their toxicity. Their work has been 
done mainly with leukemia in mice. Of course, 
the effective transposing of this to human clini- 
cal material remains to be accomplished but it 
is an opening and they are making some in- 
teresting observations. The knowledge of anti 
metabolites and cellular inhibitors is rapidly 
accumulating. 
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HODGKIN’S DISEASE* 


By HERMAN A, HOSTER, M.D. 
Department of Medicine and Radiology, Ohio State University College of Medicine 


COLUMBUS, OHIO 


N APPROACHING the problem of the 

management of Hodgkin’s disease, one 
must first decide what constitutes the aim 
and goal of proper therapy. If the observer 
believes that the therapist’s function is 
limited to insuring relief and palliation of 
symptoms as they disturb the patient, the 
problem is a simple one and requires no 
further discussion. If, on the other hand, 
the observer has concluded that life can be 
prolonged by active therapy, especially in 
subacute and chronic forms of the disease, 
there is much to be said with respect to in- 
dications for and methods of treatment. 

Since the early days of roentgen therapy, 
a controversy concerning the proper 
amount and quality of roentgen radiation 
has existed. Without going into detail, it 
would seem justified to conclude that the 
optimum amount and quality of roentgen 
radiation is, first, that which most nearly 
causes a reversion of the clinical and 
hematologic equilibrium to normal and, 
second, that which prevents recurrences of 
disease in areas which are so situated as to 
make possible “adequate” therapy in 
patients capable of responding favorably 
to roentgen irradiation. My associate, Dr. 
Morton, will discuss further what is con- 
sidered to be ‘‘adequate” therapy in the 
specific areas and under the conditions en- 
countered. 

Not until the development and use of 
nitrogen mustard therapy was an addi- 
tional topic added to the controversy be- 
tween the “palliation” school and those 
who believe in active, prompt and militant 
therapeutic management. The philosophy 
and thinking involved in the decision as to 
when and how to use alternate courses of 
roentgen irradiation and nitrogen mustard 
therapy are motivated by the same reason- 


ing that was invoked during the era before 
nitrogen mustard therapy with respect to 
roentgen irradiation alone. 

Because of insufficient information con- 
cerning the mechanisms involved, it 1s 
recommended that substances (folic acid, 
pyridoxine, etc.), which increase the num- 
ber of experimental animals surviving an 
MLD/so of radiation or chemotherapy, 
be omitted from the therapeutic regimen 
before and during treatment. The pos- 
sibility that one or more of these com- 
pounds may aid in protecting the cancer 
cell against the harmful effects of radiation 
and chemotherapy is suggested. 


RESPONSE TO THERAPY 


A number of factors materially affect the 
response of the patient to therapy and for 
this reason deserve consideration in detail. 
In general terms, these factors are (1) the 
site of localization or principal area of 
disease involvement, (2) the rate of prog- 
ress of the disease, (3) the stage of the 
disease at the time of therapy, (4) the de- 
gree of dissemination, (5) the age of the 
patient, and (6) the presence or absence of 
unfavorable extrinsic influences. 

(1) Presupposing that roentgen therapy 
is prompt and adequate, superficial and 
palpable lymphadenopathy in most cases 
can be managed with comparative ease. 
The problem of mediastinal lymphadeno- 
pathy, when properly and _ promptly 
handled (soon after its appearance and 
before pressure symptoms develop), is not 
much more difficult, presumably because 
it can be readily visualized and followed by 
means of serial roentgenograms. In the 
absence of secondary infection and other 
unfavorable conditions, peribronchial le- 
sions and those in the parenchyma of the 


* Presented by Dr. R. P. Zanes, Jr., in a Symposium on “Combined Management of Hematologic and Allied Diseases from the 
Medical and Radiologic Viewpoints” at the Fiftieth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Oct. 4-7, 


1949. 


913 


ot 
id 
10 
‘ | 
er 
| 
id | 
1a | 
re 

O 
l€ 
iC 
at 
m | 
n 

| 
| 
| 
if 


914 


lung may be treated successfully with 
roentgen irradiation. When one is con- 
fronted with therapeutic problems involv- 
ing the abdominal cavity and the liver and 
spleen, the outlook changes appreciably. 
Because of the difficulty in determining the 
presence of and in localizing lesions before 
they have become extensive and multiple, 
the radiologist is forced to use rather large 
fields with a consequent reduction in total 
dose; there may result, in addition, wide- 
spread destructive changes in nearby and 
overlying organs and sites which may lead 
to a disturbance in the over-all physiology 
of the organism. Because of this difficulty 
one is forced to rely on directing the 
therapy at areas most frequently observed 
at postmortem to be the site of disease; 
under these conditions the periaortic and 
retroperitoneal lymph nodes are rather 
frequently encountered localizations and 
foci of disease. A reasonably accurate de- 
cision concerning the extent of disease ac- 
tivity in the liver and spleen may be made 
on the basis of the degree of enlargement of 
these organs, on the basis of laboratory 
evidence of the impaired hepatic function, 
or on evidence indicating that splenic hy- 
persequestration of the formed elements of 
the blood is in progress. 

Symptoms as a result of disease within 
the abdominal cavity should alert the 
physician to the possibility that he may be 
confusing involvement in the periaortic 
and retroperitoneal region with disease 
affecting central or peripheral nerve fibers 
in the vertebral bodies and along the gut- 
ters and with epidural and subdural in- 
volvement. For this reason, abdominal and 
back pain resulting from Hodgkin’s disease 
should be carefully studied to determine, if 
possible, its site and mode of origin. To 
accomplish accurate localization, one must 
carry out careful roentgen study of verte- 
bral bodies and a complete neurologic ex- 
amination, including a myelogram and 
spinal fluid examination if indicated. The 
demonstration of retroperitoneal adenop- 
athy as a cause of pain, therefore, is made 
in some cases by eliminating other possible 
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causes which may be confused with it. 
Despite the use of the most expert methods 
currently available for the demonstration 
of adenopathy which displaces other organs 
and tissues within the abdominal cavity, 
treatment of disease within this cavity re- 
mains unsatisfactory in most cases. Treat- 
ment of the spleen and to a lesser extent 
the liver with roentgen irradiation is carried 
out by a number of therapists but for the 
most part does not result in remissions of 
satisfactory duration as compared with 
other areas mentioned above. Roentgen 
therapy over the liver, if undertaken, re- 
quires small daily doses and usually does 
not result in improvement except in very 
chronic cases. The need for a large triangu- 
lar field, no larger than the anatomic size 
of the liver is suggested for this procedure. 

In the case of bone and skin, radio- 
therapy is, usually a satisfactory thera- 
peutic medium if the lesion is not wide- 
spread and extensive. Large ulcerating 
tumefactions which arise in the skin and 
become secondarily infected occasionally 
do not respond to roentgen irradiation. 
Because of the many different types and 
varieties of skin lesions encountered, one is 
not justified in treating them all in the 
same manner or in expecting similar re- 
sults. As a result of the large variety of 
morphologic and clinical variations in skin 
lesions observed, it is not uncommon to 
discover that the physician has attributed 
the skin lesions present to causes other 
than the disease itself. 

(2) The rate of progress of Hodgkin’s 
disease with respect to its classification 
as acute, subacute or chronic is of the 
utmost importance in predicting the extent 
of response to therapy. In general, the most 
chronic disease responds best and the most 
acute least or not at all, with gradations of 
response between the two extremes. One 
may judge the presence of unfavorable 
signs suggesting acuteness rather than 
chronicity by (a) the shortness of the in- 
terval between the demonstrated need for 
the administration of therapy, (b) the 
presence of rapidly extending widespread 
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disease and the presence of systemic symp- 
toms such as fever, night sweats and 
pruritus during the initial stages of the 
disease, (c) the existence of unfavorable 
alterations in hematologic equilibrium early 
in the course of the disease (leukocytosis, 
altered monocyte lymphocyte ratio, ane- 
mia and rapid sedimentation rate), (d) the 
presence of lytic rather than blastic bone 
lesions, (e) the failure to exhibit weight 
gain and other signs of physical improve- 
ment following therapy, and (f) early clini- 
cal evidence of abdominal involvement in- 
cluding hepatomegaly. 

(3) The stage of the disease at the time 
of therapy may be arbitrarily considered as 
early, intermediate, advanced or terminal. 
The success of therapy, as a general rule, 
varies inversely with the lateness of the 
disease. 

(4) Closely allied to the discussion con- 
cerning the stage of the disease is the de- 


gree of dissemination and the length of 


time which has been allowed to elapse sub- 
sequent to the development of symptoms, 
signs or laboratory findings indicating an 
exacerbation. In general, if adequate treat- 


‘ment has been withheld for long periods or 


if the disease is widely disseminated, or 
both, a satisfactory response to therapy 
can be expected only in exceptional cases 
and those in which the progress of the 
disease is slow. 

(5s) A number of unfavorable extrinsic 
influences have been noted by us in the 
course of observing patients with Hodgkin’s 
disease. Cellular inflammation and repair 
such as that resulting from burns, broken 
bones, contusions, surgery, childbirth and 
almost all infectious processes (particularly 
those of a chronic nature, such as ab- 
scesses) have resulted in exacerbation and 
heightening of the rate of the disease 
process in many cases. Profound physical 
exertion and fatigue appear to produce a 


similar effect in some cases. The effect of 


ultraviolet light and other extrinsic in- 
fluences which appear to result in increase 


in the size of the lesions (as a result of 


edema, proliferation of cells, etc.) is most 
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readily appreciated in lesions involving 
the nervous system. For example, when 
the lesion is within the vertebral canal, 
profound disturbances such as paraplegia 
may result. Destruction of nerve pathways 
may also be a serious problem in cases in 
which extensive edema and local reaction 
about the Hodgkin’s lesion follows roent- 
gen therapy. 

We have frequently observed that pain 
occurs or, if already present, is greatly in- 
creased in areas of disease activity a short 
time following the imbibing of alcohol- 
containing drinks or foods. This observa- 
tion may be interpreted to suggest that 
edema of the lesion may be present under 
these conditions. It is of interest to note 
that when a sufficient consumption of 
alcohol is achieved, the pain is replaced by 
what appears to be anesthesia similar to 
that resulting from hypnotic drugs. 
Whether alcohol produces a deleterious 
effect on the course of Hodgkin’s disease is 
an intriguing question which remains to be 
answered. One infectious process which has 
been observed to produce a temporarily 
favorable effect in selected cases of Hodg- 
kin’s disease is virus hepatitis. This ob- 
servation is of academic interest only since 
the phenomenon is not observed in every 
case and since the risk inherent in the 
artificial production of virus hepatitis does 
not justify its routine use. 

The age of the patient has a bearing 
on the response to therapy when one con- 
siders patients of all ages as a group; since 
such wide variations in individuals (of all 
ages) exist, this consideration may appear 
of academic rather than practical im- 
portance. In general, the outlook appears 
to be more unfavorable in children. 

We have not been able to correlate the 
response to therapy or the clinical course 
of the disease with the histopathology of 
the biopsied lesion. 


INDICATIONS FOR THERAPY 


In most cases the choice between roent- 
gen irradiation and nitrogen mustard 
therapy is a relatively easy one. The fact 
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that the patient has recently had one or the 
other therapy often, but not always, sug- 
gests the choice of the other. When symp- 
toms, signs and laboratory findings indi- 
cate the presence of generalized disease or 
when systemic symptoms constitute the 
primary consideration, nitrogen mustard is 
the treatment of choice. When the disease 
is localized or when local disease appears 
following a course of HN, or following pre- 
vious roentgen irradiation of other areas, 
roentgen irradiation is in most cases the 
treatment of choice. The most common 
error made by those who treat this type of 
case is the deferring of HN: therapy until 
the patient is no longer capable of respond- 
ing to roentgen irradiation. The practice of 
withholding HN, in the presence of wide- 
spread disease may permit a number of un- 
favorable changes to take place. Since the 
stage is reached rather quickly in many 
instances when individual adenopathy re 
sponds favorably to roentgen therapy al 
though systemic symptoms and abnormal- 
ities in hematologic equilibrium do not, the 
disease may continue to become more dis- 
seminated while local areas are being 
treated. As a result, roentgen irradiation of 
limited areas at this stage constitutes only 
partial treatment of the disease and does 
not produce even temporary total remis 
sions. A number of radiotherapists have 
maintained that there is a distinct ad- 
vantage in pinpointing (i.e. the use of very 
small fields) all observable adenopathy 
with roentgen irradiation in the presence 
of disseminated disease. It is true that this 
technique in advanced cases does not de- 
press the production of the formed elements 
by the bone marrow as much as the use of 
more widespread irradiation; however, in 
advanced disease there are few individuals 
whose palpable and visible adenopathy 
represents a large enough portion of their 
total disease to make possible systemic 
improvement as a result of the eradication 
of these accessible lesions. 

Let us consider then those symptoms, 
signs and laboratory findings which are 
more or less specific indications that roent- 
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gen irradiation or HN, therapy is needed, 
A common error in the category of thera- 
peutic indications is the interpretation 
that pain alone is not a sufficient indication 
for therapy without the presence of a pal- 
pable or demonstrable mass. This mistake 
in judgment may lead to serious trouble 
since the longer therapy is delayed, the 
more difficult it is to obtain a successful 
result at a later date. In some cases, as a 
result of destruction or obstructive changes 
due to the disease, therapy of all kinds is no 
longer feasible. In general, pain of any kind 
that is becoming worse daily and that is 
more severe at night should be thoroughly 
investigated in an effort to determine its 
anatomic site of origin. 

The presence of any untreated non- 
tender or tender adenopathy or mass(es) or 
splenomegaly or hepatomegaly is a clear in- 
dication for therapy. Anorexia, weight loss, 
weakness and fatigue are in most cases in- 
dications that the disease is moving out of 
control and requires additional treatment. 
Systemic symptoms such as fever, night 
sweats and pruritus call for nitrogen mus- 
tard therapy except in certain early cases 
and under exceptional circumstances in 
which HN, is contraindicated. Cough and 
dyspnea and symptoms and signs of the 
presence of chest fluid indicate the need for 
immediate investigation of lung physiol- 
ogy. It has been found more difficult to 
treat disease within the thoracic cage, as 
elsewhere, when a well developed secondary 
infection is already present. Although a 
somewhat similar observation has been 
made in the case of pernicious anemia and 
diabetes mellitus, the reason for the occur- 
rence of this phenomenon in the three dis- 
eases mentioned has not been given. 

When a secondary infection in the lung 
develops as a result of obstruction along 
the bronchial tree, one is inclined in some 
cases to use a combination of HN, and 
antibiotics followed in six or eight weeks by 
roentgen irradiation of the involved area. 
The choice of HN: under difficult circum- 
stances such as those described is based on 
the fact that it can be used more than once, 
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whereas our experience suggests that maxi- 
mum benefit is achieved only once when 
roentgen irradiation is used in adequate 
doses in each area and when there is no co- 
existent secondary infection present. 

The presence of disturbances in gastro- 
intestinal physiology (rarely due to in- 
trinsic lesions), the presence of skin lesions 
(especially the maculopapular variety that 
occasionally become large, red and ulcerat- 
ing tumefactions), the presence of patho- 
logical fractures and disturbances in sen- 
sory and motor function indicate the need 
for immediate additional treatment. Edema 
of the extremities is a very troubling and 
usually a late development in Hodgkin’s 
disease. Its occurrence prior to death in 
this disease is not invariable and in chronic 
cases is occasionally capable of being suc- 


cessfully managed over relatively long 
periods of time. 

The demonstration by roentgen studies 
of lytic or blastic or “mixed type” bone 
lesions, intrathoracic masses, pulmonary 
consolidation, atelectasis or pleural fluid, 
extrinsic pressure on the gastrointestinal 
and genitourinary tract and abnormalities 
within the spinal canal demonstrated by 
myelography are clear indications for im- 
mediate further study or therapy as the 
case may be. 

One of the most important and most 
neglected areas of study in the care of the 
patient with Hodgkin’s disease involves a 
careful serial analysis of the hematologic 
status at regular intervals. Though a num- 
ber of alterations occur, the most reliable 
indications that the disease is progressing 
or that unfavorable changes are taking 
place are the development of lymphopenia, 
monocytosis, leukocytosis, elevation of the 
sedimentation rate, anemia, alterations in 
differential bone marrow estimations and 
the appearance of myelocytes, group C, in 
the peripheral blood (usually a late finding). 

Serial estimations of the degree of eleva- 
tion in the basal metabolic rate may offer 
an additional and helpful means of follow- 
ing the rate and progress of the disease in 
some cases. Single estimations of the basal 
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metabolic rate are of no more value than 
single chest films in contributing informa- 
tion to the over-all analysis of the problem 
and in charting the course of the disease. 

To summarize and, if I may, interpret 
what has been discussed during these past 
few minutes, the diagnosis and manage- 
ment of the Hodgkin’s patient should not 
stop with the reading of the biopsy section 
and the first attempt to treat the disease. 
It should be a persistent and continuing 
program such as the management of the 
diabetic patient who requires both diet and 
insulin. If one relies on a subjective evalua- 
tion by the patient with Hodgkin’s disease 
and a cursory physical examination by the 
physician, complications more serious and 
irreversible than acidosis and coma can be 
expected. 


Ohio State University 
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Columbus, Ohio 


DISCUSSION 


Dr. Maurice Lenz, New York, N. Y. Dr. 
Hoster’s excellent paper on the management of 
Hodgkin’s disease that correct 
on familiarity with 
the clinical aspect of Hodgkin’s disease. Ac- 
cording to Dr. Hoster, treatment is either 
symptomatic or active, depending upon t’le 


emphasizes 


treatment must be based 


observer’s estimate of the function of therapy 
in the individual case. 

We limit vigorous local roentgen therapy to 
the rare case which, on admission, ts clinically 
confined to a single focus. Treatment should be 
symptomatic when three or more sites of in- 
volvement are clinically recognizable. In these 
cases, the disease is probably generalized and 
is incurable by local roentgen therapy. Dr. 
Hoster emphasized that “‘pinpointi1 


vigorous 
roentgen therapy to clinically involved regions 
in generalized cases is not worth while; regres- 
sion of irradiated masses in this stage has less 
bearing on the progress of the disease than the 
natural clinical course of silent, untreated foci, 
which are always present in these cases. Efforts 
to overcome this shortcoming by irradiating 
the entire body with roentgen rays or radio- 
active isotopes fail, since the tolerated dosage 
is inadequate to destroy completely all foci of 
Hodgkin’s disease. The treatment has to be re- 
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peated, further reducing tolerance, and finally 
has to be discontinued. The same difficulty 
arises with the use of nitrogen mustard—which 
we employ only in generalized cases and 

times alternate with courses of roentgen ther- 
apy. Most patients with Hodgkin’s disease still 
come in with extensive involvement because 


of delayed diagnosis. We reviewed the records of 


133 patients with Hodgkin’s disease, treated by 
roentgen therapy at the Presbyterian Hospital, 
New York, between 1918 and 1940. The in- 
terval between initial symptoms and admission 
was nine months, when patients came in with a 
single clinical site; it was twenty months when 
three or more sites were noted. Unfortunately, 
only one-quarter of the patients came in with 
one clinical site. Twenty-seven per cent of 
those with one site and only 4 per cent of those 
with three or more areas of involvement were 
free from clinical evidence of Hodgkin’s disease, 
ten years after initial roentgen therapy. 

Dr. Hoster has found that invasion of cervical 
and mediastinal lymph nodes may be handled 
equally well. This does not correspond to our 


experience. Freedom from clinical evidence of 


Hodgkin’s disease ten years after roentgen 
therapy, was noted in 17 per cent of patients 
with a primary clinical site in the cervical 
lymph nodes and in none of those clinically 
originating in the mediastinum. Dr. Hoster 
correlates fever and loss of weight primarily 
with extensiveness of the disease. We found 
these symptoms in three-quarters of the cases 
which at postmortem examination showed in- 
volvement of retroperitoneal nodes. Invasion 
of this region should therefore be suspected, 
and its treatment considered, especially if there 
are also abdominal symptoms or a mass. Clini- 
cal involvement of the spleen was noted 

about one-half and of the liver in about one- 
quarter of our cases, and as mentioned by Dr. 
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Hoster, usually signified far advanced disease. 


Dr. MERRILL C. Sosman, Boston, Mass. 
would like to ask Dr. Zanes if there is any 
evidence of synergistic action between the 
nitrogen mustard and irradiation? 


Dr. U. V. Porrmann, Cleveland, Ohio. | 
would like to ask Dr. Zanes a question that is 
facetious. He does not have to answer it. I have 
often suggested to patients with Hodgkin’s 
disease and leukemias who have anorexia that 
they take some beer or cocktails before meal- 
time. I just wonder if I have caused exacerba- 
tion of symptoms in some of these patients? 


Dr. R. P. Zanes (closing). Dr. Sosman, we 
reviewed our first hundred cases of Hodgkin’ s 
disease treated with nitrogen mustard with that 
question in mind. The results demonstrated 
that some individuals who had obtained no 
relief from radiation therapy previous to a 
course of HNa2, later experienced remissions 
following roentgen irradiation to a local recur- 
rence of the Hodgkin’s disease. So-called 
‘radioresistance”’ is difficult to evaluate but we 
concluded that sensitivity to irradiation was 
enhanced to some degree in these patients by 
nitrogen mustard therapy. 

Dr. Portmann, I think that if you wanted to 
conduct a research study along those lines, you 
would not lack volunteers. We have observed that 
even the small amount of alcohol in a sherry 
wine gelatin dessert is sufficient to produce 
severe pain when disease activity is present. 
This may be true even though no pain exists 
in the absence of such a stimulus. The ingestion 
of alcohol may also cause an immediate ex- 
acerbation of other symptoms such as itching 
or cough in these individuals. Only minute 
quantities of alcohol are necessary and the 
reaction occurs immediately. 
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DIAGNOSIS AND TREATMENT OF LYMPHOBLASTOMA 
AND LEUKEMIA FROM THE STAND- 
POINT OF THE RADIOLOGIST* 


By JOSEPH L. MORTON, M.D. 
Departments of Medicine and Radiology, Ohio State University, College of Medicine 


COLUMBUS, OHIO 


OQ ATTEMPT any fundamental ex- 

position of lymphomata and leukemia 
within this time limit would be presump- 
tuous, but certain radiological points of 
view are thought useful enough to merit 
emphasis.° These diseases have in common 
their location in the reticuloendothelial 
system, unexplained fundamental etiology, 
and variable course to a fatal termination. 
With our present knowledge, therapy is 
limited to the application of various po- 
tentially toxic agents in the hope of securing 
a differential inhibition of the disease with- 
out intolerable damage to normal tissues. 
Accurately administered radiation therapy 
continues to be the mainstay in the control 
and is especially useful when the disease 
is localized. Another aspect of therapy is 
the management of a series of complica- 
tions which result both from impaired re- 
sistance to infection and from interference 
with metabolism. Such interferences are 
brought about by the reticuloendothelial 
location of the disease plus lack of “‘speci- 
ficity’” of therapeutic agents for the in- 
volved tissue with eventual 
side reactions,*'§ 

Patients with leukemia and Hodgkin’s 
disease should be treated by their local 
medical groupswhenever possible. The home 
environment is more economical and hu- 
mane, simplifies the patient’s adjustment 
to his and frequently makes 
possible at least a part-time gainful oc- 
cupation. Futhermore, with access of pa- 
tient to physician, early reactivation or 
complication can be discovered before it 
extends beyond control. Unless the diagno- 
sis is unusually obscure, optimum manage- 


undesirable 


disease, 


*p 


ment can be 


achieved by cooperation 
between a local or regional group con- 
sisting of internist-hematologist, pathol- 
ogist and radiologist. Radiological service 
is available in most communities combining 
both the diagnostic and therapeutic aspects 
of the dual speciality, and in this group 
of diseases such a combination can be most 
eficient. Diagnosis influences therapy to 
such an extent that only the closest cor- 
relation of diagnostic and therapeutic 
radiology can keep unpleasant symptoms 
to a minimum. 

The diagnostic radiologist has the initial 
problem of differential diagnosis of the 
presenting hematological symptoms, 
whether the initial disturbance lies in the 
marrow or other portions of the reticulo- 
endothelial system. Choice of bone for 
aspiration biopsy may be guided by the 
presence of destruction or other variation. 
This is particularly useful should the 
lesions consist of agrregations rather than 
diffuse infiltration as in some types of 
multiple myeloma,' metastatic tumor, or 
leukemia.!° Roentgenographic survey will 
usually indicate the most efficient diag- 
nostic approach; either aspiration biopsy, 
exploratory operation, or other means of 
laboratory or clinical differential diagnosis. 
Diagnosis exclusively from a single lab- 
oratory or roentgenographic procedure be- 
longs to an earlier era. My colleagues have 
disagreed with this statement, claiming 
that diagnosis by biopsy in some lym- 
phomas is quite reliable. However, we ques- 
tion this infallibility and have seen initial 
or working diagnoses in error in several 
situations. Leukemoid reactions following 


resented in a Symposium on “Combined Management of Hematologic and Allied Diseases from the Medical and Radiologic 


Viewpoints” at the Fiftieth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Oct. 4-7, 1949. 
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bone marrow irritation from infection and 
tumor have been confused with myelo- 
genous leukemia. Virus infections producing 
lymph node enlargement and/or peripheral 
lymphocytosis have similarly been con- 
fused with lymphoblastoma and lymphatic 
leukemia. We have also observed benign 
granuloma originating from chronic infec- 
tion, metabolic dyscrasia, or abnorm| al- 
lergic reactions such as sarcoidosis being 
confused with lymphoblastoma. Variations 
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long-term palliation may result from ag- 
gressive therapy (Fig. 1). The opportunity 
for long-term control is lost while waiting 
to determine if the condition regresses 
sufficiently to be considered a lympho- 
blastoma. The phenomenon of radioresist- 
ance in early lymphoblastomatous disease 
appears to be the direct effect of inadequate 
initial therapy. With present advances in 
anesthesia and improvement in surgical 
techniques and judgments, the risk of 


Fic. 1. L. B. A young colored girl with Hodgkin’s disease requiring thoracotomy for definitive diagnosis. Note 
increase in size of lesion during eight month period when tentative diagnosis was tuberculous lym- 
phadenitis. Patient originally asymptomatic with discovery of mediastinal mass on routine examination 
for food handler’s permit. 


within the lymphoblastoma group from 
node to node and through the course of 
the disease must be accurately interpreted 
as they alter therapeutic indications.In the 
discovery of the cause of a toxic marrow 
depression, roentgenographic and other 
methods can be employed successfully 
in locating tumors and infections. Errors of 
diagnosis and management can best be 
avoided by combined efforts of a group of 
physicians considering all the aspects of 
the disease. 

Diagnosis by irradiation, the so-called 
“therapeutic trial,” is mentioned to be 
condemned. Such a practice hinders de- 
finitive therapy later and can produce in- 
jury in certain infectious diseases. When 
the condition requires thoracotomy or 
laparotomy for tissue biopsy, the lesion 
is sufficiently well localized that cure or 


biopsy is probably less than not knowing 
when or where to treat the disease. Our 
best results in nonleukemic lymphomata 
are obtained by the application of at least 
2,000 roentgens to the tumor mass and 
contiguous lymphatics, using fields that 
in so far as possible avoid normal tissue 
and employing comparatively heavy fil- 
tration. A dose of this magnitude may be 
disastrous in the presence of some infec- 
tious diseases and certainly impairs re- 
sistance in those situations where radiation 
is of no proved value.‘ Smaller doses ap- 
parently encourage the development of 
fibrosis and scarring without eradicating 
the active disease. Such a lesion in the 
thorax and abdomen leads to exudate 
from lymphatic block and impairment of 
vital visceral function. 

Slaughter and Craver! have commented 
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upon the frequency with which primary 
lymphoblastoma originates in the deep 
This concept fits the disease as we 
Unfortunately, al- 
most without exception, visceral cases are 
discovered after the disease has spread 
from its primary focus to the adjacent 
lymph _ nodes. Until there is something 
better than ionizing radiation for the con- 
trol of local manifestations of these diseases 
every effort should be made to deliver as 
effectively directed a dose as possible, be- 
ginning with the most likely to 
incapacitate the patient. 

The location of visceral areas involved 
is dificult, but valuable information can 
be elicited for the location of treatment 
portals by roentgenographic examination 
when carefully done and compared with 
clinical and laboratory data. The plain 
film demonstrates splenic and hepatic en- 
largement. Further confirmation of spleen 
size and position is obtained by barium 
enema and upper gastrointestinal series. 
The spleen is enlarged if on the antero- 
posterior roentgenogram the thickness ex- 
cedes 6 cm. and is under suspicion if the 
product of the horizontal and vertical 
dimensions exceeds 75 cm. That splenic 
enlargement can be demonstrated to have 
occurred without equaling these measure- 
ments is illustrated by finding the spleen 
to be smaller in size on the roentgenogram 
before or after an acute infection, but never 
roentgenographically enlarged bevond the 
stated criteria at the height of infection. 
Consequently we consider the above meas- 
urements to have considerable reliability 
in the diagnosis of splenic enlargement. 

Physical examination utilizing palpation 
and percussion are subject to inaccuracies 
due to abdominal wall thickness, variation 
in position of the diaphragm, and the 
degree of cooperation of the patient. In rare 
instances the spleen lies downward and 
away from the diaphragm, but the rela- 
tionships to the splenic flexure of the 
colon from the attachment of the spleno- 
colic ligament are maintained so that the 
colon lies medially on its pedicle so that it 


nodes. 
commonly observe it. 
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fills the space behind and above the stom- 
ach without casting a typical shadow on 
the anteroposterior roentgenogram. Under 
these conditions, studies with the patient 
standing and with the stomach and colon 
filled with barium will usually demonstrate 
the size of the spleen as it rotates into the 
more usual position. 

Pneumoperitoneum clearly demonstrates 
the splenic outline but is not without dis- 
comfort and danger. In a single instance, 
pneumoperitoneum valuable in dif- 
ferentiating the liver enlargement from 
pleural involvement where the diaphrag- 
matic position could not be resolved by 
standard techniques. Splenic and hepatic 
visualization with thorotrast is found un- 
necessary except in those rare instances of 
congenital hemolytic icterus where symp- 
toms persist or recur after splenectomy. 
The surgeon cannot be expected to find a 
small accessory spleen without guidance 
when the critical condition of the patient 
does not warrant an extensive exploratory 
operation. 

The differential diagnosis of the causes 
of splenic enlargement roentgenologically 
is a convenient approach for the radiologist 
presented with a suspected hematologic 
problem. In certain instances this is the 
most expedient method of diagnosis. For 
example, the finding of esophageal varices, 
a large spleen and a small acs esti iblishes 
the diagnosis of Banti’s syndrome (Fig. 2). 
A study of the may show 
changes typical of Gaucher’s disease, such 
as widening and thinning of the distal 
femoral cortex (Fig. 3) or fragmentation 
of the femoral head. Other changes may 
be less typical but suggest a diagnosis. In 
chronic myelogenous leukemia there is 
frequently a large spleen and a haziness 
of the lung fields due to anemia, thrombi 

leukemic infiltrates. Although there is 
wide variation, the splenic enlargement of 
chronic lymphatic leukemia is usually less 
than found in myelogenous leukemia and 
is associated with lymph node enlargement. 
In polycythemia rubra vera an enlarged 
spleen is frequently associated with vas- 


Was 


long bones 


Joseph L. Morton DECEMBER, 195 


Fic. 2. R. M. Banti’s syndrome showing diagnostic triad of large 
spleen, small liver, and esophageal varices. 


Fic. 3. L. S. Gaucher’s disease showing splenomegaly and typical 
changes in distal diaphysis of femur. 
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cular engorgement of an almost typical 
pattern in the lung and occasionally with 
duodenal ulcer. 

Roentgenoscopically the lymph nodes of 
chronic lymphatic leukemia and the fre- 
quently found smooth mediastinal sheath 
of acute lympholeukosarcoma have a much 
more flexible appearance with respiration 
than does the mediastinal infiltration of 
Hodgkin’s disease or Boeck’s sarcoidosis. 
This we have thought to be indicative of a 
different type of supporting stroma. The 
smooth obliteration of the mediastinal 
vascular outline by lympholeukosarcoma, 
which ensheaths the pericardium (Fig. 4). 
is almost as typical as some observers con- 
sider the “potato nodes” of mediastinal 
sarcoidosis (Fig. 5). The symmetrical hilar 
involvement of another type of sarcoidosis 
may be associated with a characteristic 
pulmonary infiltration (Fig. 6). Myelofibro- 
sis or sclerosis with myeloid metaplasia in 
the spleen causing enlargement of that 
organ may occur as a primary disease or 
secondary to tumor invasion of the mar- 
row. Long standing cases of myelofibrosis 
sometimes exhibit increased trabecular cal- 
cifications” (Fig. 7). 

These valuable indications as to probable 
diagnosis, however, must always be con- 
firmed by microscopic biopsy. The path- 


Fic. 4. B. W. 
acute lymphatic leukemia) showing loss of medi- 
astinal outline due to infiltration. 


Lympholeukosarcoma (synonym, 
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Fic. 5. R. E. No easily accessible nodes available for 
biopsy. Patient given therapeutic trial of irradia- 
tion in another clinic without demonstrable change 
in size of disease process. Retrogressive course with 
autopsy verification of Boeck’s sarcoidosis. 


ologic diagnosis may disagree with the 
roentgenologic findings. For this reason, 
the radiotherapist should see the micro- 
scopic slide in order to avoid error. There is 
some merit in varying the rate, dosage, and 
treatment area from consideration of the 
microscopic classification of the lesion.° 

At times all methods fail to locate the 
site of renewed activity in Hodgkin’s disease 
and reliance must be placed on deductive 
reasoning to establish therapy portals 
especially in abdominal fields.* Attention 
to earlier sites of involvement may indicate 
extension through the diaphragm from the 
mediastinum (Fig. 8); or the previous 
presence of iliac nodes suggests contiguous 
lower abdominal lymph node enlargement. 
Early periaortic involvement in the abdo- 
men is probably not discoverable by present 
methods. Anteroposterior and lateral views 
may show displacement of calcified ab- 
dominal aortic plaques. Excretory urograms 
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Fic. 6. T. S. Boeck’s sarcoidosis with splenic 
tumor and symmetrical hilar lymph node en- 
largement associated with linear and stellate 
pulmonary fibrosis and infiltration leading to 
correct diagnosis roentgenographically. Veri- 
fied by splenectomy. 


Fic. 7. T. W. Myelosclerosis with large associated splenic tumor. 


| 
| 
* 
4 | 
a: 
ao, 


64, No. 6 


will show retroperitoneal changes if the 
oblique and lateral roentgenograms are 
added to the routine views. Barium studies 
are worth while, and even cholecystog- 
raphy may be helpful as illustrated in the 
case of P. L. (Fig. 9). 

In early involvement of the mediastinum 
by lymphoblastoma, pressure studies with 
the patient blowing into a mercury manom- 
eter are helpful. If the pressure is main- 
tained above the expected pulmonary ar- 
tery pressure, and the hilar or mediastinal 
shadow becomes more prominent, graphic 
evidence of lymph node invasion can be 
secured (Fig. 10 and 11). Regression under 
therapy of the smoothly outlined lymph 
node masses should be complete even when 
the nodes have enlarged to massive pro- 
portions. In the instance where the process 
has extended through the capsule producing 


Fig. 8. R. B. Hodgkin’s disease discovered in left 
retrogastric lymph nodes. Recent exacerbation of 
symptoms without evidence of other active disease 


mediastinal involvement. 
Therapy directed to this area produced remission 
of symptoms and disappearance of nodes. 


in case with initial 
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Fic. g. P. L. Unusual location of enlarged lymph 
nodes in Hodgkin’s disease between gallbladder 
and duodenal bulb. 


peribronchial accentuation or early ate- 
lectasis, regression is frequently less satis- 
factory (Fig. 12). Such peribronchial infil- 
tration indicates neglected late disease or 
acute disease with a less favorable progno- 
sis. It should be emphasized that despite 
the tendency of these patients to suffer 
from secondary infection, pulmonary tn- 
filtration persisting after a trial at chemo- 
therapy must be considered a manifesta- 
tion of Hodgkin’s activity and vigorously 
treated. Procrastination results in irrepa- 
rable damage to the lung with secondary 
bronchiectasis. 

Classically, early Hodgkin’s disease in- 
volves lymph nodes, but may rarely occur 
primarily in bone marrow, liver, spleen, 
kidney, and supporting tissues. Most bone 
or nervous system involvement occurs in 
patients with evidence of previous lymph 
node disease. This implies that distressing 
or painful complications may be prevented 
by early definitive treatment combined 
with careful follow-up. Once nervous sys- 
tem involvement has occurred, accurate 
localization is imperative. Myelography of 
the spinal canal is safer than relying upon 
clinical localization for a site of infiltration 
or pressure. Missing the exact location by 
the width of a treatment portal is easily 
done when employing clinical methods, and 
usually insures a paraplegia which will 
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Fic. 10. F. W. Hodgkin’s disease of mediastinum suspected on plain film. Infiltration proved by manometer 
test. Note elevation of mercury column above 50 mm. of mercury which is well over normal pulmonary 


arterial pressure. 


Fic. 11. F. K. Chronic lymphatic leukemic nodes 
made prominent by increase of intra-alveolar 
pressure above 45 mm. of mercury. 


later fail to respond to treatment. Clinical 
manifestations of involvement of the spinal 
nerves after they emerge from the medul 
lary canal can successfully deceive the 
experienced neurologist and neurosurgeon 
as to the exact location of the disease and 
lead to ineffectual treatment.” 

Pain frequently precedes new tumor 
formation in the known Hodgkin’s case. 
If the factors of previous location, prob- 
able site and method of extension are 
combined with a careful neurologic exam 
ination, portals for radiation therapy are 
usually found which will control the ex 
tension before actual tumefaction occurs. 

Little has been said about treatment ex 
cept in Hodgkin’s disease. Localized lym- 


phosarcomatous lesions? are treated more 
intensively up to skin tolerance for the 


chosen portal area. Management of local 
complications in leukemia is directed to 
ward specific symptomatic relief without 


an attempt to control the generalized cellu- 


lar manifestations. The dosage is widely 


variable depending upon desired results. 
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Fic. 12. V. M. Hodgkin’s disease with late mediastinal involvement illustrating residual left upper lobe 
fibrosis unavoidable when lesion has extended beyond capsule of node into lung before therapy. 


Daily doses of from 50 to 100 roentgens 
are advisable until the sensitivity of the 
white cell response to irradiation has been 
determined. Caution should be exercised 
not to over treat, and daily blood counts 
are essential during therapy. Care should 
be taken to permit a margin of reserve white 
cells as the count will usually decline for a 
few days after cessation of therapy.® Giant 
follicular lymph node hyperplasia is con- 
trolled by therapy similar to that employed 
in Hodgkin’s disease." 

In summary, we believe that after satis- 
factory diagnosis is established the patient 
can best be treated near his home, because 
complications can be recognized sooner; 
the patient may work if he is able; he is 
surrounded by his friends; and continua- 
tion of a normal life is limited only by 
his physical condition. An attempt has been 
made to outline the importance of the 
diagnostic radiologist and to suggest that 


successful management of this group of 
diseases requires constant integration of 


both roentgen diagnostic and therapeutic 
disciplines. 

Ohio State University 

College of Medicine 

Columbus, Ohio 
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DISCUSSION 


Dr. Harotp W. Jacox, New York, N. Y. In 
general I am in agreement with Dr. Morton’s 
remarks, and there is not much I wish to add. 
I, too, have seen lymphoblastoma that was 
difficult of diagnosis and needed all the aids at 
our disposal to arrive at a true evaluation. The 
mimicry of these conditions at times is as great 
as it is in lues. Dr. Morton is right in emphasiz- 
ing the importance of making an accurate diag- 
nosis even though occasionally one has to re- 
sort to exploration to do it. Only then can the 
patient be treated intelligently. 


Dr. Wittt1am Harris, New York, N. Y. 


There is a question that Dr. Morton brought 


Joseph L. Morton 
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up. Dr. Jacox agreed with him. That is the 
question of clinical trial with irradiation to 
make a diagnosis. 

Now there are patients with mediastinal 
masses, particularly in the superior mediasti 
num where it is impossible to make a clinical 
diagnosis without thoracotomy. Although 
thoracic surgery has made tremendous strides 
and the mortality from exploratory thoracot 
omy is small, there is still a mortality and | 
believe that it is quite safe if the patient has 
been very, very thoroughly studied in every 
way and you have ruled out inflammatory dis 
ease and where your working diagnosis is 
lymphoblastoma or lymphogranuloma, to use 
radiotherapy for a clinical trial to help estab 
lish a diagnosis. 

Just in the last year, 6 patients were explored 
at our hospital and found to have Hodgkin’s 
disease. In 3 of them, the surgeon tried to re 
move the disease and felt he had removed it 
completely. The disease promptly returned. We 
made one error in the last hundred cases of 
mediastinal tumor that were treated on this 
basis, that was a patient with a thymoma which 
decreased about 33 per cent after receiving 
2,000 r. Therefore, I believe in these cases of 
mediastinal tumor where a clinical diagnosis is 
not made a therapeutic trial with roentgen ir 


‘radiation 1s indicated. 


Dr. Morton (closing). I wish to thank Dr. 
Jacox and Dr. Harris. Personally, if I had 
lymphoblastoma, I think that I would find a 
conservative surgeon who would not try to re 
move it from my mediastinum and have a 
biopsy. Then I would want treatment until the 
same regressed completely without any strands 
projecting into the lungs indicating later 
bronchitis and fibrosis. We see a goodly number 
of referred patients who have had 900 roent 
gens, 1,200 roentgens or less or a roentgen 
treatment once a week for six months with in 
tractable fibrosis. It is possible to get by, per- 
haps, with doses of 2,000 roentgens. Yet, on the 
other hand, I wouldn’t like to have 2,000 roent 
gens delivered with 200 roentgens daily to my 
mediastinum if I had tuberculous 
adenitis or sarcoidosis. 
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THE DIAGNOSIS OF 


ROCHESTER, 


NDER any circumstances it would be 

a great pleasure, and a signal honor, 
for me to participate in a program of the 
St. Louis. Medical Society. Members of 
this society have made and are continuing 
to make great contributions to the science 
and art of medicine. Many of the truly 
great spirits of American medicine have 
lived and labored here. The medical world 


of today continues to look to St. Louis for 


advance information, for inspiration and 
for guidance. But to be invited to your 
midst to assist you in an annual com- 


memoration of the name and spirit of Rus- 
sell D. Carman, is an honor and a privilege 
which I deeply appreciate. Unfortunately 
for me, I did not know the man in life. He 
had passed away eighteen months before | 
set foot in the department where his genius 
matured, after nurtured to 
adolescence and manhood in this com- 
munity by you and among you. Carman’s 
spirit, however, was very much alive when 
I arrived on the scene; 


having been 


hallowed and re- 
vered by his lifelong friend and associate, 
Albert Miller—another St. Louisan, by 
the way, who is still with us, active and 
hearty on his eighty-first birthday last 
Friday—and by his pupils, B. Moore, 
B. R. Kirklin, Charles Sutherland, and 
somewhat later, John D. Camp. All of 
these men by virtue of Carman’s inspira- 
tion and guidance have achieved a modi- 
cum at least of eminence in their own right. 
After so many years of intimate association 
with these men, of course I knew Carman. 
Steeped in it as I have been for these 
many years I could not do otherwise than 
to absorb some of his flavor. 
of the many 
world “ 


became one 
who had every reason in the 
to grieve because he died, and to re- 
joice because he lived.” 
Carman knew cancer of the gastroin- 
* The Eig 
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testinal tract. 
how 


It is sad indeed to consider 
intimately Fate had ordained it for 
him to become acquainted with the disease. 
I often think, as I refer again and again to 
his papers, and to the monograph? which 
he and Albert Miller prepared so well, how 
pitifully little has been added through the 
vears to the knowledge they had acquired 
about its manifestations. 
True, a great part of Carman’s energy was 
devoted to the elaboration of a set of 
reliable criteria by which the disease could 
be recognized as such in the stomach where 
its morphologic features are so multiform. 
How well he succeeded is a matter of his- 
tory. He did not have time, however, to 
become as convinced about the roentgeno- 
logic manifestations of intestinal cancer as 


roentgen Cc 


he was about those of gastric and esophag- 
eal cancer, similar in almost all respects 
as we now recognize them to be. A few of 
Carman’s contemporaries were convinced. 
One has only to read the early papers of 
such men Haenisch, and Gottwald 
Schwarz and Case to appreciate the keen 
perception of those pioneers who in less 
than fifteen years after R6ntgen’s discovery 
had elaborated and put into clinical prac- 
tice the important principles and techniques 
which we use today in the roentgenologic 
diagnosis of mature intestinal cancer. In 
those days, however, knowledge of roent- 
gen not disseminated, nor was 
experience accumulated as rapidly as to- 
day, and it required some time for intes- 
tinal roentgenologic diagnosis to arrive at 
its deserved position, parallel to gastric 
roentgenologic diagnosis, in reliability pe 
in accuracy. For almost a quarter of 

century we have had, in the ocetgaiain 
approach, a diagnostic 


as 


rayS Was 


maneuver which 
can be made to detect and recognize, as 
such, neoplastic disease of the intestine 
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above the reach of the proctosigmoido- 
scope—at least as early in its development 
as it will manifest itself by clinical signs 
and symptoms. This may seem to be a 
large statement to make, but it is a thesis 
which I feel can be defended with ease just 
on the basis of the record. I made the 
qualification, “above the reach of the proc- 
tosigmoidoscope” because I contend that, 
for several good and sufficient reasons, the 
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Assuming that the best treatment of 
intestinal cancer known today is extirpa- 
tion by surgical methods and that procto- 
sigmoidoscopy and roentgenologic exami- 
nation are means of detecting cancer of the 
intestine at a time when it produces the 
clinical symptoms and signs that bring 
the patient to the physician, if not well in 
advance of that time, we should expect 
that the survival rates after surgical treat- 


TABLE I 


FIVE-YEAR SURVIVAL RATE IN 2,103 CASES OF MALIGNANT LESIONS OF THE LARGE INTESTINE IN 


WHICH RESECTION WAS PERFORMED; I931 TO 1940 INCLUSIVE 


Total No Metastasis Metastasis 
Grade of 

Malignancy Survival Survival Survival 
Patients per cent Patients per cent Patients per cent 

I 350 66 251 73 69 YC 

2 1,307 50 803 61 504 32 

3 317 36 126 §2 Igl 26 

106 26 31 35 75 24 

Not stated 23 43 1s 40 8 Fs 
Total 2,103 49 ,256 62 847 ; 
roentgenologic maneuver has not been ment of intestinal cancer should have 


satisfactory for the diagnosis of rectal and 
sigmoidal lesions within the reach of this 
instrument; nor do I believe that it can be 
made to be satisfactory, and it is a mistake 
for the roentgenologist to assume the 
responsibility of diagnosis for that portion 
of the intestinal canal—wrong for his 
clinical and surgical consultants to ask him 
to do so. The proctosigmoidoscopic exami- 
nation has the obvious advantages of direct 
vision and contact. It thus reveals much 
more than the mere form and size of a 
pathologic process, and makes available 
instantly material for histologic and bac- 
teriologic study. It thereby gains insuper- 
able advantages over the most competently 
performed roentgenologic examination in 
the portions of the intestine to which it is 
specifically applicable, regardless of refine- 
ment in roentgenologic technique and of 
virtuosity of roentgenologic examiners 
always provided, of course, that the proc- 
tosigmoidoscopic examination is done with 
competence and care, 


shown marked improvement in the last ten 
or fifteen years. I think it can be shown 
that these survival rates have improved, 
but statistical studies recently made by 
Dixon® reveal that the over-all five-year 
survival rate after surgical treatment 
of intestinal cancer is still just below 50 
per cent (Table 1). This figure may be 
gratifying and encouraging, but it is not 
one with which to be content. These studies 
also show that far too many patients, at 
least 4 of 10, come to operation at a time 
when demonstrable metastatic spread to 
regional lymph nodes, liver, or both has 
already occurred (Table 1). In the group 
of patients without manifest metastatic 
lesions at the time of operation, the five- 
year survival rate was 62 per cent. Un- 
questionably, some of the patients in the 
group last mentioned failed to accomplish 
five-year survival because their metastatic 
lesions were so minute at the time of ex- 
ploration that they escaped detection. 
Obviously patients must somehow get to 
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the physician earlier in the course of the 
development of their neoplastic lesions, but 
this will accomplish little unless the 
physician learns to extract the maximal 
vield from the diagnostic maneuvers 
at his disposal to discover the lesion when 
it is small and treat it at that time. 


now 


Perhaps some day a test or a clinical 
syndrome will be elaborated which will 
reveal or specifically indicate the existence 
of internal cancer before the disease has at- 
tained macroscopic proportions. That day 
has not yet come. Whether gross pathologic, 
proctosigmoidoscopic, or roentgenologic, 
our diagnosis is, by and large, limited—with 
the exception of the recognition of cancer 
cells in excretions, secretions and exudates 

limited to the recognition of certain 
characteristic gross morphologic changes 
in the affected organ. How, then, does early 
intestinal cancer look? Let one experienced 
in gross pathology and in surgical pathol- 
ogy say what he thinks a representative 
opinion of experts in those fields would be. 
I quote from a pon communication 
from Baggenstoss: '““Cancer of the intestine 
usually is manifested in its earliest recog- 
nizable stage of development as a polyp. 
Such a lesion may 


be sessile or peduncu- 


lated and the earliest histologic signs of 


malignancy may be present in its entire 
epithelial surface or only in a portion there- 
of. Theoretically intestinal cancer may also 
begin as a tiny focus of malignant cells in 
otherwise normal epithelium. This is known 
as ‘carcinoma in situ.” This focus may not 
be visible macroscopically and may be too 
small to be palpable, and then it is dis- 
covered only by fortuitous histologic sec- 
tion. Theoretically, also, and reasoning by 
analogy from the occurrence of such lesions 
in the stomach, intestinal cancer may also 
arise ina prev iously benign ulcerative proc- 
ess. Such solitary benign ulcers occur very 
rarely in the colon, and I have never ob- 
served an instance in which malignant neo- 
plastic change occurred in the edges of a 
benign intestinal ulcer.”’ Not to be inferred 
from this statement is the idea that all 
polypoid lesions of the intestine are or 
will become cancer. It does imply that some 
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of them are cancer, that many of them 
will be cancer if their bearer lives long 
enough, that most cancers of the intestine 
begin as lesions which have the gross 
pathologic features of the lesion called 

“polypoid lesion,” and that there is no sure 
way, short of microscopic examination 

not of a part but of all of a lesion of that 
kind—of distinguishing the benign from the 
malignant or potentially malignant lesions. 


TABLE I] 


INCIDENCE OF DEMONSTRABLE METASTASIS IN 2,103 
LARGE INTES- 
IN WHICH RESECTION WAS PERFORMED I93I 


rO Ig4c 


CASES OF MALIGNANT DISEASE OF THE 
rINE 


INCLUSIVE 


Metastasis 
Not Demon- 


Metastasis 


Grade of Demonstrabl 


strable 
Malig- Cases 
nancy 
: Num Per | Num- | Per 
ber Cent ber Cent 
I 350 69 19.7 281 80.3 
2 I, 307 $04 38.6 $03 | 61.4 
IgI 60. 3 [20 |, 
4 106 5 | 70.8 1 | 29.2 
Not stated 23 0 34.9 15 o¢.2 
Total 2,103 847 40.3 | 1,256 | $9.7 


In the overwhelming majority of in- 
stances polypoid lesions 1 cm. or so in 


diameter, and many larger ones, are easily 
removed by transcolonic excision. A great 


many of the lesions of this size occurring 
in the rectum and lower portion of the 
sigmoid colon are successfully extirpated 
by fulguration and with radium therapy. 
The neoplastic intestinal lesion 1 cm. in 
diameter or slightly larger may be the 
source of metastasis to the regional lymph 
nodes or to the liver, or to both, but this 
is not a common occurrence. Certainly for 
therapeutic purposes the smaller such le- 
sions are the better, although not all large 
ones are ineradicable because of metastasis 
and metastasis may originate in the small- 
est lesions (Fig. 1 and 2). In a general 
it is also true that the smaller and 
more circumscribed the less is 
its ability to cause clinical symptoms and 
signs. It is a rare experience to encounter 


way, 


lesion is, 
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an intestinal lesion 1 cm. in diameter which 
shows a high grade of malignancy. 

While it is true that the great majority 
of polypoid and other intestinal carcinomas 
are of a low grade of malignancy a sig- 
nificant number of patients die from the 
effects of these lesions. The grading of neo- 
plastic lesions is, for practical purposes, 
chiefly an expression of the rate of their 
growth. There would be no purpose of at- 
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the intestinal lumen,—none of these was 
always of that size and of that configura- 
tion. Presumably they began as single cells 
or as relatively small groups of cells which 
may well have existed at the site of the 
subsequent development of definite cancer 
at birth or even before that time. When 
favorable conditions arose they began to 
proliferate. Gradually their mass expanded 
from microscopic to 


macroscopic pro- 


Fic. 1. Pedunculated polypoid lesion, 4 cm. in diameter, low in the descending portion of the colon. a. A dou 
ble contrast preparation was used. 4. Portion of colon after expulsion of contrast enema. 


taching the appellation ‘malignant’ to 
lesions of grade 1 if experience did not con- 
sistently show that they take a definite but 
relatively small toll of life. A patient who 
dies of metastatic cancer five or more years 
after extirpation of the original growth is 
just as dead as the one who dies within a 
year. 

~ The fibroscirrhous annular cancer of the 
intestine, the gelatinous cancer partially 
or completely encircling the intestine, the 
medullary ulcerating mass protruding into 


portions and up to the point where they 
could be seen with the naked eye. This is 
the stage in the pathogenesis of an intes- 
tinal neoplasm at which it can be detected 
with modern clinical diagnostic methods. 
The lesion would be described as a “‘poly- 
poid lesion,” a small excrescence on the 
surface of the mucous membrane of the 
intestine. We have no way of knowing how 
such small lesions make the transition from 
the stage of “‘polypoid lesion” to the stage 
when it assumes the more familiar gross 
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Fic. 2. a. Resected specimen. 4. Magnified section of the neoplasm. Microscopic examination revealed 
adenocolloid carcinoma, grade 2, “in situ’’ in a tiny portion of the lesion. At least one regional lymph node 
was found to be similarly involved. Operation was performed in 1933; the patient was alive and well in 


1949. 


pathologic features of well-developed frank 
cancer. | have had the opportunity to ob- 
serve such a transition in several instances 
(Fig. 3). Practically the only intestinal 
cancerous lesions to which the term “‘early”’ 
can be applied fairly have a_ polypoid 
character. The transitional forms with 
gross morphologic features other than those 
included under the term “polypoid” are 
rarely, if ever, demonstrated to us. This 
does not mean that all lesions classifiable 
as “polypoid lesions”’ are malignant or even 
potentially so. It does mean that such le- 
sions may be cancer at the time, or defi- 


nitely or potentially precancerous, and 
that there is no way short of careful mi- 
croscopic examination of the entire lesion, 
to arrive at the status of certainty about 
their true nature. It follows (1) that ex- 
tirpation is imperative every time such a 
lesion is encountered and (2) that the time 
to recognize intestinal cancer, if we are 
going to eradicate the lesion before meta- 
static spread has occurred, is at the stage 
when it is still a polypoid lesion and when 
it is a small lesion. I have indicated that 
we have the diagnostic implements with 
which to accomplish this. 
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Fic. 3. The progression of a tiny polypoid lesion to an encircling, invading, frank carcinoma. The patient, 
a man fifty-five years of age, had an adenocarcinomatous polyp, grade 1, removed from the sigmoid colon 
by transcolonic excision in June, 1946. In November, 1946, a similar lesion was found in and removed from 
the upper descending portion of the colon by exteriorization of the affected loop and segmental resection 
The exteriorized portion of intestine became involved in a ventral hernia, a. A small defect was found 
(arrow) which in July, 1947, was thought to be a residue of feces. 4. (black arrow) In April, 1948, a larg 
polypoid lesion was discovered in the sigmoid colon. This portion of the colon was resected and the lesion 
proved to be adenocarcinoma, grade 1. The significance of the deformity in the herniated loop (white ar 
row) was not fully appreciated at the time. ¢ and d. Subsequent development of this lesion can be seen. 
When removed the lesion proved to be a polypoid adenocarcinoma, grade 1, penetrating the intestinal 


musculature but not involving the serosa. 


It has been said that 50 per cent of the 
malignant neoplasms occurring in the rec- 
tum are discoverable with digital examina- 
tion of the rectum. I assume, I think justly, 
that the lesions thus discovered are the 


larger lesions. Certainly a great majority 


of the small lesions will escape detection if 


rectal examination is considered complete 
when a digital examination has been done. 
It has been established that 60 per cent 
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of the malignant and potentially malignant 
lesions of the large intestine occur in the 
rectum and in that portion of the sigmoid 
colon which is within reach of the 25 cm. 
proctosigmoidoscope (Fig. 4). No procto- 
sigmoidoscopic examiner who wishes to be 
called competent will refuse to accept the 
responsibility for the diagnosis of any neo- 
plastic lesion in the rectum and lower por- 


Carcinoma 
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of the situation. The patient certainly 
deserves to know that he has not had the 
best that modern medical diagnosis has to 
offer. Should the radiologist’s consultant 
not appreciate this then I think he should 
be made aware of the facts of the matter, 
and in my opinion it is the responsibility 
of the radiologist to admit the limitations 
of his approach in this particular field. 


Polyps 


Fic. 4. The distribution of polyps and frank carcinoma in the various divisions of the large intestine. (From 
Buie, L. A., Smith, N. D., Jackman, R. L., and Hill, J. R. Fulguration of Polypoid Lesions of Terminal 
Portion of the Colon. An exhibit presented at a meeting of the American Medical Association, Chicago, IIl., 


June 21-25, 1948.) 


tion of the sigmoid colon which. has at- 
tained the macroscopic size of 5 mm. or 
more. Practically, this means that cancer in 
its curable stage can be recognized in the 
caudad 25 cm. or so of the intestinal tract 
invariably and with relative ease. Obviously 
then this examination is an unconditional 
requirement if the earliest possible recog- 
nition of intestinal cancer is to be accom- 
plished, and it should be insisted on when- 
ever there is even a remote suspicion of the 
presence of the disease. I have already sug- 
gested that the roentgenologic examination 
is no substitute for it. The roentgenologic 
examination may be considered the next 
best diagnostic maneuver, but I think we 
should be scrupulous enough to point out to 
consultant and patient alike the true nature 


Above the level of proctosigmoidoscopic 
reach where between 30 and 40 per cent of 
all intestinal neoplasms, malignant and 
benign, occur, the roentgenologic examina- 
tion is the only diagnostic maneuver 
which offers reliable objective evidence 
about the existence of cancerous and po- 
tentially cancerous lesions. For practical 
purposes the lower limit of size of lesions 
discovered by roentgenologic examination 
may be said to be 1 cm. or slightly less 
(Fig. 5). Evidence of smaller lesions can, 
it is true, be elicited but it is frequently dif- 
ficult to be certain at a single examination 
that we are not dealing with artefacts of 
one kind or another. I would be the last to 
maintain that the roentgenologic explora- 
tion of the mucous membrane of the large 
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Fic. 5. Tiny bean-shaped excrescence on the surface 
of the mucous membrane of the transverse colon. 
This was thought to represent a polyp, but it could 
not be demonstrated at subsequent examinations. 


intestine is as definitive as that of endos- 
copy, but I am convinced that the roent- 
genologic examination of the large intestine 
can be made to elicit reliable evidence of 
small polypoid lesions without having a 
significant number of them escape detec- 
tion. To accomplish this, roentgenologists 
must have the complete cooperation of 
their clinical and surgical consultants, 
especially in the preparation of patients for 
satisfactory examination. There must be 
an especially intimate cooperation between 
proctoscopist and roentgenologist. The 
lower portion of the sigmoidal and the 
rectosigmoidal regions are recognized as 
“dark regions” which offer difficulties for 
both examiners. It is then imperative that 
they deal with each other with complete 
frankness, soliciting mutual assistance, 
because it frequently happens that by dint 
of special effort one or the other can make 
his examination cover the region in an 
entirely satisfactory and secure manner. 


I hope to have made a plausible case for 
the efficacy of the combination of proctosig- 
moidoscopic and roentgenologic examina- 
tions in the detection of early intestinal 
cancer. At this point the question ““Who 
is to be submitted to these examinations 
and how often?” always arises. Theoreti- 
cally, mass survey would be the answer. 
These examinations, however, are too cum- 
bersome and involved to be readily adapt- 
able to mass survey. Trained personnel is 
not available in nearly sufficient number to 
perform so many examinations, and the 
incidence of intestinal cancer is too low 
to make an undertaking of such magnitude 
economically feasible. Many of these exam- 
inations must be done on suspicion. Cer- 
tainly it is imperative to submit any patient 
to most thorough intestinal investigation 
who has one or more of the following clinical 
symptoms and signs: (1) chronic loss of 
blood, manifested most frequently by the 
appearance of blood in the stools and less 
frequently by secondary anemia; (2) sig- 
nificant and persistent alteration in the 
functional activity of the intestine; (3) 
abdominal pain of a colicky, crampy type, 
often intermittent; (4) abdominal tumor. 
The patient with early or even late intes- 
tinal cancer may exhibit one, several, all or 

of equal importance—none of these 
symptoms and signs, or others referable 
directly or even indirectly to the intestinal 
tract. Of the symptoms and signs enumer- 
ated only the appearance of blood in the 
stools and possibly the cramping, colicky 
pain, presumably caused by intussuscep- 
tion of a tumor can logically be considered 
as manifestations of early cancer. The 
tumor which is responsible for the other 
symptoms and signs enumerated will prac- 
tically always prove to be a larger and a 
more advanced growth. The patient who 
disclaims intestinal difficulty, or minimizes 
the difficulty he may have been influenced 
to admit, probably deserves at least as 
much consideration as the one who is 
remarkably apprehensive about his in- 
testinal activity or about his lack of it. 
For the present it seems practical only to 
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urge that physicians keep the problem 
of intestinal cancer in all of its aspects well 
in the foreground of and 
hesitate not at all to advise complete 
intestinal investigation 
suspicion. 


consciousness, 


even on remote 

Since intestinal cancer, apparently more 
than any other form of internal cancer, 
vields to modern therapy with a low mor- 
bidity, mortality rate, and an en- 
couraging survival rate if the 
recognized at the stage before metastatic 
spread has taken place, we can well afford 
to display enthusiasm about the problem 
of intestinal cancer. | would urge those 
who are not radiologists or proctosigmoid- 


low 


disease 1s 


oscopic examiners to resolve to give full 
cooperation to their roentgenologic and 
proctologic consultants to the end that 
maximal diagnostic yield may be derived 
from their special types of examination. Let 
radiologists and proctologists learn and 
apply with diligence, with devotion to pa- 
tients’ interests, and with hard work, the 
methods at their disposal, convinced that 
they are adequate, if competently applied, 
to solve the diagnostic aspect of the prob- 
lem of intestinal cancer. The greatest prob- 
lem is to determine the time and place 
to use these diagnostic implements, and to 
assist in training and encouraging more and 
more physicians to use them well. 

To return, in conclusion, to the occasion 
of this address, I beg leave to quote briefly 
from the chapter on roentgenologic inter- 
pretation from the book which Carman 
and Miller? wrote more than thirty years 
They seem to me to be very appro- 
priate and complement some of the re- 
marks I have made. They wrote: ““The 
roentgenologic examination of the digestive 
tract is not a my sterious art requiring ex- 
traordinary talents. Neither is it a simple 
diagnostic method which can be learned in 
a day. Its successful employment demands 
industry, experience, judgment, and care, 
just as any other procedure in medicine 
no more, but no less. 

“The roentgenologist has to deal with 


ago. 


shadows and shadow defects as signs of 


The Diagnosis of Early Intestinal Cancer 937 


J / 
normal and pathologic conditions. These 
signs vary in frankness and degree. Some 


of them are .. . direct, showing as definite 
and permanent additions to or subtrac- 
tions from the normal contour. Others are 
indirect, revealing only perversion of func- 
tion, and the seat and nature of the patho- 
logic change can only be inferred. . . . The 
exact worth of these signs in their fluctuat. 
ing grades can be learned only by actual 
experience with adequate material and by 
following cases to the operating room and 
the post mortem table. 

“Common sense has been defined as the 
ability to distinguish the important from 
the unimportant, and in this meaning 
every diagnostician has an abiding need of 
common sense. 

‘... Remember the rights of the pa- 
tient. It is his just due that all features 
of his condition shall be properly weighed, 
not only separately but also in their rela- 
tions to each other and as a whole. Some- 
where and somehow the _ roentgenologic 
findings should be correlated with the clini- 
cal as well as all other data.”’ 

The urge to know the 
elaborate roentgenologic 


important, to 
symptoms and 
signs translatable into terms of pathologic 
anatomy, to cooperate and to consult, to 
modify opinion when not in agreement 
with fact and to keep the rights of the 
patient constantly in mind, are all features 
of the spirit of the man whose memory we 
are reviving this evening. May that spirit 
be kept alive in us and may we succeed in 
transmitting it to those to whom our own 
heritage will pass. 


Mayo-Clinic 
Rochester, Minn. 


REFERENCES 


1. Baccenstoss, A. H. Personal communication to 
the author. 
2. Carman,R.D.,and Miter, Albert. The Roentgen 


Diagnosis of Diseases of the Alimentary Canal. 


W. B. Saunders Company, Philadelphia, 1917, 
$58 pp. 

». Dixon, C. F. Personal communication to the 
author. 


| 


DECEMBER, I9¢ 


SUBMUCOSAL GASTRIC LIPOMA 
REPORT OF A CASE PRESENTING AN INTERESTING ROENTGEN SIGN 
By GORDON J. CULVER, M.D., and ALFRED DOBRAK, M.D. 
Department of Roentgenology, Buffalo General Hospital 


BUFFALO, NEW YORK 


HE infrequence of benign tumors of 

the stomach in relation to the count- 
less roentgenographic examinations of the 
gastrointestinal tract is always a source 
of interest to radiologists who, as the 
vanguard in the search for early lesions of 
the stomach, are confronted with the prob- 
lem of benignancy versus malignancy. 
Benign lesions are reportedly less than 5 
per cent of all roentgenographically diag- 
nosed gastric tumors. Of some fifteen 
different benign lesions of the stomach 
reported from various sources, lipomas 
constitute approximately 2 per cent.)*45 
In 1943, Hobbs and Cohen? in an excellent 
article summarized all previously reported 
cases, and added an unusual one of sub- 
mucosal lipoma of the stomach causing 
intussusception. The case being reported was 
less unusual, but presented an interesting 
clinical story for over two decades, and was 
roentgenographically a definite problem. 


CASE REPORT 


The patient, a white male, aged sixty-nine, 
gave a history of epigastric distress for a period 


Fic. 1. Roentgenogram exhibiting the smooth oval 
prepyloric filling defect. On the original film mu- 
cosal folds across the tumor mass were very 
definite. 


of twenty years. The character of discomfort 
was in the form of a dull, steady ache which 
persisted from two to ten hours at times, 
though unrelated to time of day or to meals or 
to type of food ingested. There was never any 
colic. Time interval between attacks varied 
from two months to two years. During episodes 
of gastric distress a proprietary medication 
would alleviate some of the discomfort. There 
was no weight loss, nausea or melena. Physical 
findings were non-contributory. In view of 
the clinical history, roentgen examination of 
the gastrointestinal tract was performed. 

On roentgen study, a spherical polypoid 


Fic. 2. Roentgenogram showing wave of peri 
stalsis crossing the tumor site. 


filling defect was noted in the prepyloric portion 
of the stomach. This showed definite mobility 
within the lumen of the stomach for a distance 
of about 14 inches. The overlying mucosa in 
all areas appeared intact. The surrounding 
wall was not fixed. Peristalsis would pass through 
this area and displace the polypoid defect, as 
if it were free within the gastric lumen. This 
behavior seemed to indicate that the lesion was 
pedunculated; however, careful search for a 
pedicle or its attachment was fruitless. Because 
of its intragastric motility, the final impression 
was that we were dealing with a pedunculated 
benign gastric polyp. We could not under- 
stand why the pedicle could not be demon- 
strated. 
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At surgery, on opening the peritoneal cavity 
a palpable mass was localized in the prepyloric 
portion of the stomach. There were no palpable 
nodes, and the liver appeared normal. A partial 
gastric resection was performed. 

The pathologist reported a triangular frag- 
ment of gastric tissue measuring 7 by 10 cm., 
which contained a nodule 3.5 cm. in diameter 


elevating the mucosa 1.5 cm. above the sur- 


rounding level. It appeared to be fibro-fatty 


Fic. 3. Low power photomicrograph: 4, mucosa; 
B, cross section through the lipoma, showing its 
submucosal location; C, submucosa; D, muscularis. 


in consistency. The nodule was freely movable 
submucosally. Microscopically, a definite cir- 
cumscribed lipoma of adult adipose tissue cells 
was found. The overlying mucosa was slightly 
compressed and showed plasma cells in the 
interglandular spaces. The remainder of the 
stomach was negative. 


Comment. The above case has been pre- 
sented because it exhibited a phenomenon 
which may prove helpful in establishing a 
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diagnosis of submucosal lipoma of the 
gastrointestinal tract. This is free motion 
of a submucosal tumor. Such free motion 
may be erroneously interpreted as motion of 
an intraluminal pedunculated polyp, as 
was done in this case. However, if it is 
borne in mind that a movable tumor ex- 
tending into the lumen of the gastroin- 
testinal tract without a demonstrable 
pedicle may well be a submucosal lipoma, 
the diagnosis may be made in some in- 
stances. 
CONCLUSION 

A case of a submucosal lipoma in the 
prepyloric portion of the stomach has been 
presented which exhibited an interesting, 
and perhaps diagnostic, roentgen sign. 


Buffalo General Hospital 
Buffalo 3, N. Y. 
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INTRA-ABDOMINAL HERNIA* 
DISCUSSION WITH REPORT OF A CASE OF INCARCERATION OF 
JEJUNUM INTO TRANSVERSE MESOCOLON 
By G. H. ALEXANDER, M.D., and HARRISON H. RICHARDSON, M.D. 


U. S. Veterans Hospital 
ASPINWALL, PENNSYLVANIA 


which protrude into 
pouches or openings of the peritoneum 
rather than through defects in the re- 
taining walls of the abdomen are variously 
designated as retroperitoneal, internal, or 
intra-abdominal hernias. 

Such hernias are thought to be develop- 
mental in origin. From the early embryonic 
stage to the final adult arrangement, the 
abdominal contents undergo a series of 
complicated changes. During these stages 
in development certain fossae, peritoneal 
folds, and at least one opening later to 
become the foramen of Winslow are pro- 
duced. Such changes are normal develop- 
mental phenomena. However, in the course 
of this complicated migration and rear- 
rangement of the abdominal contents ab- 
normal openings may occur, the result of 
faulty arrangement and development. The 
mobile organs of the abdominal cavity, 
especially the small intestine, are free to 
enter these abnormal orifices, and when 
this occurs an internal herniation is formed. 
Actually the finding of an intra-abdominal 
herniation is a rather unusual and rare 
condition. Such cases have been extensively 
reported by Treitz, one of the first to 
adequately describe the condition. Moyni- 
han® has also treated this subject at length. 


ANATOMICAL CONSIDERATIONS 


The regions in which intra-abdominal 
hernias are prone to occur are chiefly (1) 
about the duodenojejunal junction, (2) 
the cecum, (3) the sigmoid mesentery, and 
(4) the foramen of Winslow. 

The fossae into which the herniation of 
the bowel occurs may vary not only as to 
location and occurrence, but also as to size. 


When present, a fossa may be only a shal- 
low dimple. Probably as such they are not 
too discernible, but, nevertheless, the pos- 
sibility of their causing intermittent gas- 
trointestinal disturbances must be con- 
sidered. In addition, they are potentially 
the source of grave consequence, incom- 
plete or complete intestinal obstruction 
resulting not too infrequently with fatal 
results.'*4 Rarely these herniations may be 
so extensive as to accommodate the entire 
small intestine.’ 

Moynihan has described nine such fos- 
sae, four of which are exceedingly rare. 
Two of these nine are the superior and 
inferior horns of the duodenal fossae of 
Treitz; the first occurring in approximately 
40 per cent of autopsy material examined, 
the latter in 70-75 per cent. This is most 
constant of the peritoneal fossae consid- 
ered. Its orifice opens upward and _ is 
located on the left side of the ascending arm 
of the duodenum at the level of the third 
lumbar vertebra. Another fossa, the para- 
duodenal fossa of Landzert, lies to the left 
and at a little distance from the ascending 
duodenum. This fossa results from the 
formation of a peritoneal fold by the infe- 
rior mesenteric vein. 

Other openings about the mesentery in- 
clude the mesentericoparietal fossa which 
is found in the proximal part of the meso- 
jejunum behind the superior mesenteric 
artery and the mesocolic fossa which re- 
sults from a fold containing the ascending 
branch of the left colic artery. As the gas- 
trohepatic omentum is even more tenuous 
than the transverse mesocolon, it is not 
surprising that it is a route for re-entrance 
of the bowel into the general peritoneal 


* Published with the permission of the Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, 
who assumes no responsibility for the opinions expressed or conclusions drawn by the authors. 
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cavity, and hernias which gain entrance to 
the lesser sac by the foramen of Winslow 
may leave it by this route.” 

Adjacent to the cecum is the ileocolic 
fossa above the ileocecal valve. A similar 
fossa is found below the valve. Two other 
fossae, the retrocecal and the retro-ap- 
pendicular are found in this region also. 
The intersigmoid fossa is reported as being 
present in 50-75 per cent of all cases. This 
lies between the root of the mesosigmoid 
and the parietal peritoneum. 


SYMPTOMS 

These are so obscure and few that rarely 
is a case diagnosed preoperatively or prior 
to necropsy. 

Most cases give a vague history of minor 
digestive complaints and it is not until 
incarceration or strangulation of the bowel 
occurs with the manifestation of obstruc- 
tion that the lesion is discovered. For this 
reason most of these cases are not diagnosed 
and come to surgery for an exploratory 
laparotomy for unknown cause of obstruc- 
tion or for erroneously diagnosed condi- 
tions. Usually it is at this time only that the 
true nature of the lesion becomes evident. 
Study of the upper gastrointestinal tract 
by means of the barium meal is rarely done 


in these cases, probably due to the fear of 


converting a partial obstruction into a 
complete one. This may be an erroneous 
conception with too many proponents. It 
may be noted, however, that Case! has 
succeeded in the visualization of certain 
retroperitoneal hernias by roentgenographic 
study. In addition, most surgeons who may 
be anticipating a laparotomy dislike the 
finding of barium-filled bowel. As a result, 
most of these patients with obstructive 
phenomena are treated by the routine 
methods of decompression with the Miller- 
Abbott tube and Wangensteen suction. 
Roentgenographic examination is usually 
limited to the study of the abdomen for 
evidence of obstruction. The interpretation 
of a mechanical ileus is often made, but even 
with the findings of fluid levels within the 
distended small bowel loops it is usually 
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difficult to make the true diagnosis. Per- 
haps if serial films were taken and showed 
persistent bowel loops with little change 
in position, a correct interpretation could 
be offered in a higher percentage of cases. 

The physical findings in these cases are 
essentially those found in any case of 
obstruction. Occasionally when the hernia 
is about Treitz’s fossa or through the fora- 
men of Winslow, a fullness or sometimes a 
mass is described in the upper abdomen. 
If filled with gas this may be tympanitic on 
percussion. However, this should be con- 
sidered as a most inconstant and not too 
reliable sign. 

In lesions about the cecum and sigmoid, 
there may be fullness with tenderness in 
the right and left lower quadrants re- 
spectively. When on the right side a diag- 
nosis of appendicitis is often made." 


CASE REPORT 

E. J. was a male Negro coal stoker, aged 
fifty-two, who stated that he had been in 
usual good health when four hours before 
admission he was suddenly seized with severe 
cramping abdominal pain, diffuse in character. 
There was severe nausea and vomiting, but 
no hematemesis. He had a slight urgency to 
stool. He had had no previous similar attacks. 
He had had a normal bowel movement several 
hours prior to the onset of symptoms. Review 
of the other systems was essentially negative. 
Past history included pneumonia five years 
previously with no sequelae. He had had no 
previous abdominal operations. The family 
history was non-contributory. 

On physical examination the patient was a 
muscular and well nourished middle-aged Negro 
male. He was of average height and weighed 
180 pounds. He appeared acutely ill and was 
alert. Positive findings were chiefly limited to 
the abdomen, which was slightly distended, 
and there was a moderate diffuse tenderness 
and muscle spasm. This appeared to be most 
marked in the right lower quadrant. There 
were hyperactive peristaltic sounds. No mass 
or organs could be palpated. The external 
inguinal rings were intact and no cough impulse 
was felt. Rectal examination was negative. 

The urinalysis and serological tests were 
negative. A complete blood count showed a 
normal red cell count and hemoglobin. There 


kic. 


The barium-filled stomach approximately 
twenty minutes following roentgenoscopy. The in- 
carcerated small intestinal loop may be defined 
projecting posteriorly and above the lesser curva- 
ture of the stomach. 


was a leukocytosis with a predominance of 


polymorphonuclear cells. 

A flat film of the abdomen taken within 
twenty-four hours of admission revealed some 
distention of small intestinal loops with several 
fluid levels. There were at least two distended 
loops of small intestine on the right lateral 
decubitus film. A roentgenographic interpreta- 
tion of mechanical ileus was offered. The chest 
film was negative and no free air was defined 
beneath the dome of the diaphragm. Approxi- 
mately forty-eight hours after the onset of 
symptoms following decompression measures, 
another flat film of the abdomen showed: no 
distention of the small intestine and only a 
small amount of gas within the colon. A barium 
enema at this time revealed no roentgen evi- 
dence of disease. 

The patient roentgenographically and clin- 
ically was well within forty-eight hours of his 
admission. Approximately one week after he 
became asymptomatic an upper gastrointes- 
tinal roentgen study was done. Following the 
ingestion of the barium meal the esophagus was 
normally visualized and emptied readily into 
the stomach, which was normal in size, shape, 
position, flexibility, mobility and _ peristalsis. 
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The duodenal cap filled readily and showed no 
evidence of marked deformity or ulceration 
There was no evidence of obstruction of i 
barium meal. Roentgenoscopic: this patien 
was considered to be negative, but on lihes 
quent follow-up films taken at hourly intervals, 
an abnormal loop of small intestine was ob- 
served just posterior to the stomach in position. 
This loop was reported as probably lying in the 
proximity of the ligament of Treitz (see Fig. 
and 2). The barium was seen to be contained 
within this loop along with a small collection 
of gas for as long as four hours, and at the end 
of five hours a gas-containing loop could still 
be defined. The loop lay in an isolated and high 
position of the abdomen as compared with the 
remaining segments of the small intestine (see 
Fig. 3, 4 and B). It was felt that this point 
represented the site of partial obstruction 
which accounted for the patient’s previous 
episode of obstructive symptoms. The roent- 
genographic interpretation of an internal hernia 
of the jejunum near the ligament of Treitz was 
offered. 

In view of these findings and with considera- 
tion of the recent history of obstruction, it was 
felt that corrective surgery was indicated in the 


Fic. 2. Two hours following the ingestion of the 
barium meal. The stomach is empty and the iso- 
lated intestinal loop is seen to contain barium and 
air. 
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best interest of the patient regardless of the 
asymptomatic state of the patient at that time. 

At operation there was an area of out- 
pouching found in. the antimesenteric border 
of the jejunum approximately 4.5 cm. distal 
to the ligament of Treitz. This outpouching 
measured about 3.0 cm. at its base and it was 
about 1.5 cm. deep. Its serosa and remaining 
jejunal wall appeared intact. It lay in a hernia- 
tion of the transverse mesocolon in an avascular 
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SUMMARY 

1. A general review and discussion of 
the subject of intra-abdominal hernias has 
been given. 

2. As it is usually difficult and unusual 
for a diagnosis of internal hernia to be 
made prior to surgery or necropsy, it is 
suggested that a more complete study in 
favorable cases by means of the barium 


Fic. 3. The isolated air-containing jejunal loop three (4) and six (B) hours after the barium meal. 


area just to the left of the ligament of Treitz. 
The outpouching of the transverse mesocolon 
corresponded in size to the outpouching of the 
jejunal wall. Exploration of the remaining 
abdominal organs revealed no gross pathological 
changes. In the repair the jejunal loop which 
was herniated was readily freed from its in- 
carcerated position and the outpouching in the 
transverse mesocolon was closed. The large 
and small intestine were then replaced in their 
anatomical relationship. Recovery following 
the surgical procedure was uneventful. An 
examination six months following the operation 
revealed an asymptomatic patient who was 
able to continue with his work, which requires 
heavy labor. 


meal might increase the incidence of cor- 
rect diagnoses in cases presenting obstruc- 
tive symptoms. 

3. The finding of an isolated and dis- 
tended loop of small intestine on the flat 
film examination of the abdomen is sug- 
gestive of a diagnosis of internal herniation 
in patients with partial obstructive signs 
and symptoms. If such a roentgenographic 
interpretation is inferred on the initial 
study of the abdomen, further investiga- 
tion by means of a small amount of barium 
is probably indicated. 

4. A report of a case of herniation of the 
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jejunum into the transverse mesocolon is 
presented. 


Roentgenological Department 
Veterans Administration Hospital 
Aspinwall 15, Pa. 
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VISUALIZATION OF THE ABDOMINAL AORTA AND 
ITS BRANCHES FOLLOWING INTRAVENOUS 
INJECTION OF CONTRAST MEDIUM* 


A REPORT OF FOUR CASES 
By TED F. LEIGH, M.D., and JAMES V. ROGERS, Jr., M.D. 


EMORY UNIVERSITY, GEORGIA 


ONTRAST visualization of the ab- 

dominal aorta in the living by direct 
methods was first described by dos Santos® 
and his associates in 1929. These investiga- 
tors initiated translumbar injection using 
various types of contrast media. Since 
then the diagnostic value of translumbar 
abdominal aortography has been estab- 
lished by other 

In 1939, Robb and Steinberg® published 
their method of angiocardiography by in- 
travenous injection of 70 per cent diodrast. 
They reported opacification of the renal 
arteries in 2 instances. 

Our interest in an intravenous method of 
opacifying the abdominal aorta and its 
branches was stimulated by the work of 
Weens e¢ a/.!° who described the opacifica- 
tion of the renal parenchyma following 
rapid intravenous injection of contrast 
media. 


PROCEDURE 


With the patient supine on the roentgen- 
ray table an intravenous injection of 50 
cc. (for adults) of 70 per cent diodrast is 
made according to the Robb-Steinberg 
technique. An initial 14 by 17 inch Bucky 
film is exposed at the estimated instant of 
abdominal aortic filling with the contrast 
medium. This interval is determined by the 
patient’s circulation time, and is usually 
about ten seconds from the end of the 
injection. Three subsequent films are ex- 
posed at short intervals (four seconds or 
less). Initially we changed cassettes manu- 
ally but now have constructed a simple five 
cassette (14 by 17 inch) tunnel, mounted 
with a Bucky diaphragm which is incor- 
porated in the roentgen-ray circuit. 


Using this procedure in a small group 
of patients, we have satisfactorily visualized 
the abdominal aorta, its major branches, 
and the opacified renal parenchyma. The 
following cases may serve to illustrate the 
value of this procedure in the diagnosis 
of diseases affecting the abdominal aorta 
and its branches. 


CASE REPORTS 


Case 1. A fifty-five year old cafe proprietor, 
female, was admitted on October 12, 1948, 
with paralysis of both lower extremities and 
incontinence of feces and urine. Two months 
before admission, she was injured when a truck 
crashed through the window of her cafe. At 
that time the extent of her injuries appeared 
to be only multiple contusions and lacerations. 
Two weeks later she developed sudden, ex- 
cruciating pain in the lower back and lower 
extremities. Both legs rapidly became para- 
lyzed and cold. Examination at that time by 
a private physician revealed absence of arterial 
pulsations in both lower extremities, glycosuria, 
and an elevated blood sugar. She was admitted 
to another hospital two days later and was 
found to be in mild acidosis. Pulsations were 
still absent in the arteries of the lower extremi- 
ties, the feet and legs were cold to touch, and 
tendon reflexes were absent in the legs. There 
was complete anesthesia to a point just above 
the knees, and only vibratory, positional sense, 
and ability to distinguish between hot and cold 
remained below the knees. Intravenous pyelo- 
grams disclosed a non-functioning left kidney. 
She was treated for diabetic acidosis and rapidly 
improved. The arterial pulsations slowly re- 
turned to her lower extremities and the anes- 
thesia of her lower extremities gradually les- 
sened. At the time of admission to this hos- 
pital, both legs were warm and the arterial 
pulsations of both lower extremities were nor- 
mal to palpation. Intravenous aortogram was 


* From the Department of Roentgenology, Emory University School of Medicine, and Emory University Hospital, Emory Uni- 
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performed on October 8, 1948, and the aorto- artery (Fig. 1). The patient gradually improved 
gram showed a normal appearance of the aorta, and was discharged with slight foot drop and 
normal opacification of the right renal artery, non-functioning left kidney, January 15, 1949. 
but absence of opacification of the left renal 


Fic. 1. Case 1. (4) The entire thoracic and abdominal portions of the aorta, and the proximal iliac arteries 
are filled with the contrast medium. The splenic artery and some of its branches are seen in the left upper 
quadrant of the abdomen. The hepatic artery is filled in its more proximal portions. The right renal 
artery and its branches are visualized. The left renal artery is not opacified. Branches of both the superior 
and inferior mesenteric arteries are opacified. 

(B) Second film of series. The parenchyma of the right kidney is now opacified. The left kidney did not 
opacify. The contrast visualization of the stomach is caused by air in its lumen and opacification of its 
wall. The abdominal aorta can no longer be identified. 

(C) An abdominal film thirty minutes after the aortogram. The calyces, pelvis, and upper ureter on 
the right are normal. There is no excretion of the contrast medium from the left kidney. 

(D) Retrograde pyelogram. The soft tissue shadow of the left kidney is small in size. The middle and 
inferior calyces are slightly clubbed and small. The superior calyx and the extrarenal pelvis are normal 
in size. The soft tissue shadow of the right kidney is large. The calyces and pelvis are normal. 
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The intravenous 


Comment. 
established the presence of an obstruction 
in the left renal artery which resulted in the 
absence of a nephrographic effect in the 
left kidney. This obstruction was believed 
to be a thrombus in the left renal artery. 


aortogram 


Case 11. F. D., a white male, aged fifty-eight, 
dated the onset of his present illness to ten 


years ago, when he had a sudden episode of 


numbness of his legs. This sensation was de- 
scribed as a transient, prickly feeling, without 
sequelae or residua. He was then well until 
1943, seven years later, when he had an episode 
of weakness without consciousness. 
Again, in May, 1948, he had a sudden episode 
of unconsciousness during hot weather and 
slumped over the steering wheel of his car. He 


loss of 


Visualization of the Abdominal Aorta 


Fic. 2. Case 11. (4) Initial film. The opacified ab- 
dominal aorta is visualized to the level of the origin 
of the renal arteries; there is no opacification below 
this point. The right renal artery and its branches 
are opacified. The left renal artery is not visual- 
ized. The hepatic and splenic arteries and some of 
their branches are seen. The intercostals, inferior 
epigastrics, and branches of the mesenteric ar- 
teries are much larger than normal. Residual 
barium is seen in the colon. 

(B) Second film of series. The right kidney is 
opacified. The left kidney is not opacified with 
contrast medium. The upper abdominal aorta ts 
no longer visualized. 

(C) Abdominal film thirty minutes after the 
aortogram. The calyces, pelvis, and upper ureter 
of the right kidney are visualized and appear nor- 
mal. There is no filling of the left kidney. The soft 
tissue shadow of the left kidney can be identified 
on the original films, and is smaller than normal. 


regained consciousness and had no further 
difficulty. His legs tire easily and feel weak 
after prolonged walking. 

Physical examination of the abdomen re- 
vealed pulsations of the abdominal aorta but 
absence of pulsations in the iliac arteries. The 
dorsalis pedis, posterior tibial, and popliteal 
arterial pulsations absent bilaterally. 
Faint pulsations could be felt in the femoral 
arteries, the right being somewhat stronger 
than the left. Pulsations in the arteries of the 
upper extremities were entirely normal. 

A plain film of the abdomen showed a small 
left renal shadow and a large shadow of the 
right kidney. An intravenous pyelogram re- 
vealed no excretion on the left side, but a 
normally functioning right kidney. The intra- 
venous aortogram showed a lack of filling of 


were 


947 
d 
2 
» 


948 Ted F. Leigh and James V. Rogers, Jr. 


the aorta below the level of the origin of the 
renal arteries (Fig. 2). The left renal artery and 
parenchyma of the left kidney did not opacify. 
The right renal artery was opacified and a 
nephrogram was obtained on the right side. 
Many of the smaller abdominal arteries were 
tortuous and dilated. 


Comment. Contrast visualization of the 
obstructed aorta was extremely important 
in this case because it determined the level 
of the lesion and demonstrated a well 
developed collateral circulation. The ob- 
struction was in the region of the origin of 
the renal arteries, and because of its loca- 
tion, surgery on the aorta was not con- 
sidered. It was felt that the possibility of 
damaging the normally functioning right 
renal artery far outweighed any advantages 
a reparative process would offer. Bilateral 
lumbar sympathectomies were recom- 
mended but, at the present writing, have 
not been performed. 

Case 11. A physician, aged fifty-six, was 
admitted on April 2, 1948, with the chief 
complaint of intermittent claudication of three 
years’ duration. Examination revealed absence 
of arterial pulsations in both lower extremities. 
Pulsations could be felt in the abdominal aorta 
as low as 3 cm. above the umbilicus. The pal- 
pable arteries of the upper extremities were 
markedly sclerotic. There was no evidence of 
atrophy of the muscles of the thigh or legs, 
and skin surface temperatures were normal. 
The clinical impression was thrombosis of the 
terminal aorta. 

An abdominal film revealed marked calcifi- 
cation of the lower abdominal aorta and iliac 
arteries. An intravenous pyelogram disclosed 
excretion of the contrast medium by both 
kidneys, and a normal appearance of the caly- 
ces, pelves, ureters, and bladder. On intra- 
venous abdominal aortography, satisfactory 
opacification of the aorta to a level just below 
the renal arteries was demonstrated. 


Comment. On the basis of the clinical and 
roentgen findings in this patient, the diag- 
nosis of thrombosis of the aorta was made. 
Because of the marked changes in the 
patient’s peripheral vessels, it was believed 
that excision of the thrombosed segment 
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of the aorta would not be feasible and that 
the benefit from sympathectomy would be 
extremely problematical. 

Case Iv. This physician’s wife, aged sixty- 
eight, was admitted on November 3, 1948, 
because of an episode of sudden severe pain 
in the left lower quadrant ten days before. The 
pain was relieved only by opiates hypoder- 
mically, and was accompanied by nausea and 
vomiting. This episode lasted only a few hours 
but there remained soreness and _ tenderness 
to deep palpation in the left lower quadrant. 
The physical examination revealed a question- 
able mass in the left lower quadrant which 
seemed to pulsate. 

Barium enema revealed “an anterior and 
medial position of the lower descending colon 
probably caused by a deep mass in the left 
lower quadrant.” A retrograde pyelogram was 
normal. An aortogram by the intravenous 
method revealed good filling of the abdominal 
aorta and the iliac arteries and no abnormali- 
ties of these vessels were noted. Each kidney 
showed a normal nephrographic effect. 


Comment. A ruptured abdominal aneu- 
rysm was suspected, but was disproved by 
intravenous aortography. The patient 
improved during her hospital stay. No 
definite diagnosis was made, and she was 
discharged for further follow-up by her 
family physician. 


CONCLUSIONS 


We have found that the above described 
method of opacifying the abdominal aorta 
and its branches is a relatively simple pro- 
cedure which may reveal important find- 
ings. It is a procedure that can be performed 
in most roentgenologic departments. Our 
patients who showed lesions in the aorta 
tolerated the procedure well. The contrain- 
dications to intravenous abdominal aortog- 
raphy are the same as those for angiocardi- 
ography. 

We have had no experience with trans- 
lumbar aortography, a method which re- 
quires skill in puncturing the aorta and a 
general anesthetic. In the twenty years 
since its introduction, it still has not gained 
widespread use. 
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SUMMARY 


An indirect method of contrast visualiza- 
tion of the abdominal aorta and its branches 
is described. 

Four cases are described in which this 
procedure was of value in the diagnosis. 
Emory University Hospital 
Emory University, Georgia 


ADDENDUM 
Since the acceptance of this paper, Case 
11 has come to postmortem. A thrombus 


was found in the abdominal aorta, oblite- 
rating the left renal artery. 
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THE ROENTGENOLOGICAL ASPECT OF 
INFECTIOUS MONONUCLEOSIS* 


By JULIAN ARENDT, M.D. 


CHICAGO, ILLINOIS 


HE important role assigned to roent- 

genology in tuberculosis and tumor 
detection and in the differentiation of ob- 
scure pulmonary and mediastinal lesions 
obliges the roentgenologist to be familiar 
even with pathologic lesions which are 
more exactly diagnosed by other laboratory 
methods. 

Infectious mononucleosis is commonly 
regarded as a benign disease occurring 
sporadically or epidemically with various 
complications under the clinical picture 
of pharyngitis or tonsillitis, accompanied, 
as a rule by local or general lymph node 
involvement. Laboratory and blood tests 
are frequently omitted and a roentgen 
examination appears unnecessary. 

During the last few years, the great di- 
versity in the clinical appearance of infec- 


Fic. 1. Enlarged tracheobronchial and_ broncho- 
pulmonary lymph nodes found in_ infectious 
mononucleosis. 


tious mononucleosis has been recog- 
nized,®'*:!7 and eventually these patients 
reach the roentgenologist with a tentative 
diagnosis of a pneumonitis, influenza, 
hepatitis or stomach ailment or of a pye- 
lonephritis, leukemia, appendicitis, malaria, 
brucellosis or typhoid fever. All these er- 
roneous diagnoses have been made in the 
past by competent clinicians in atypical 
cases of infectious mononucleosis, where 
adenopathy and sore throat were not pres- 
ent and the course of illness was obscure 
and protracted. These various diagnoses 
might well confuse the roentgenologist not 
familiar with the variability of the disease, 
for he sees only part of the picture and 
never the whole image. It is even conceiv 
able that he might be called upon to give 
roentgen treatment to such a patient with 


Fic. 2. Large hilar infiltration of the left hilus 
simulating a tuberculous infiltration,!but due to in 


fectious mononucleosis. 


* From the Radiological Department of Mt. Sinai Hospital, Chicago, Illinois, and the Chicago Medical School. 
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lymph node involvement, under the diag- 
nosis of leukemia or lymphoblastoma. The 
roentgenological literature on this subject 
is extremely scarce, and the condition we 
believe has not attracted the attention it 
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sufficient size to be visible through and 


beyond the vascular hilar shadow. They 
are discernible on the lateral view as well 
as on the posteroanterior view. In 4 of 
the cases which we observed they were 


Fic. 3. (4) Marked swelling of tracheobronchial and bronchopulmonary glands leading to marked promi- 
nence of the pulmonary artery. Such glandular enlargement simulates a congenital lesion of the heart. 
The enlarged glands and pneumonitis in this case are due to infectious mononucleosis. (B) Lateral view 


of the same case. 


deserves as a common differential diagnos- 
tic possibility. 

The roentgenological findings consist 
first in the detection of the visibly enlarged 
hilar lymph nodes (Fig. 1 and 2). The ap- 
pearance of such deep lymph nodes may 
not be accompanied by external adeno- 
pathy. It is now proved, as had been 
postulated by some authors’ that the glan- 
dular involvement may be confined to 
deep-seated glands: mediastinal and mes- 
enteric glands. More commonly they are 
part of the general adenopathy, and may 
only precede the palpatory evidence of 
glandular swelling. Such glands may per- 
sist, as we observed in one case, for months 
and even years, and become a roentgeno- 
logical enigma. 

These mediastinal lymph nodes are of 


close enough to the pulmonary vessels 
and the waist of the heart to simulate a 
congenital heart lesion (Fig. 3, 4 and 5), 
particularly a patent ductus arteriosus 
Botalli; yet not one of these cases presented 
a congenital heart lesion. In none of the 
cases which we observed did the glands form 
masses suggestive of lymphoblastoma. We 
observed emanating from the hilus fine 
strands of densities commonly but not 
too accurately described as increased bron- 
chovascular markings (Fig. 6 and 7). They 
were in some cases intense enough and 
surrounded by spotty densities to be in- 
terpreted as atypical pneumonia. The 
hematological and serological tests proved 
them to be cases of infectious mononucleo- 
sis. It is very possible, however, that the 
same unknown agent which causes infec- 
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Fic. 4. Case 1. (4) Large left-sided hilar glands causing prominence of the pulmonary cone and artery. 
Spleen and liver are enlarged. Infectious mononucleosis in the disguise of a subacute abdominal condition. 
See text. (B) Flat film of the abdomen, same case. 


Fic. 5. (4) Atypical pneumonia with enlarged hilar gland. Infectious mononucleosis. Discharged after four 
days as markedly improved, with normal temperature. (B) Spleen considerably enlarged. 
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tious mononucleosis might cause an atypi- 
cal or virus pneumonia. Wechsler e¢ a/. 
reporting an epidemic of infectious mon- 
onucleosis in an Army post found 14 out 
of 556 cases with roentgen evidence of 
pneumonitis. In a fatal case described by 
Ziegler'® the autopsy revealed histopatho- 
logical findings consisting of interstitial 
and perivascular foci of mononuclear cells 
scattered throughout the lungs. In a case 
reported by Rodstein,“ poorly circum- 
scribed patches of density were observed 
on the roentgenogram over both lower 
lobes, suggesting the broncholobular and 
bronchopneumonic involvement of a pri- 
mary atypical pneumonia. In another case, 
reported by Hirschboeck,’ the film taken on 
the seventh day after admission indicated 
a bilateral bronchopneumonia. Five days 
later the roentgenologist suggested miliary 
tuberculosis as the probable diagnosis. 
Three weeks later the lung cleared com- 
pletely and the case proved to be one more 
variation of the multifacetted appearance 
of infectious mononucleosis. 
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Fic. 6. Bedside film. Male, aged thirty-three. 
Fever and chills for one week, no response to 
penicillin and sulfa drugs. Roentgenological pic- 
ture of virus pneumonia. Heterophile antibody 
test clears the case as one of infectious nononucleo- 
sis with lung manifestations. 


The third roentgenological feature is 
the enlargement of the spleen. The roent- 
genogram is of decided value in the estima- 
tion of spleen size (Fig. 682). Contratto,’ 
reporting on 196 cases of infectious mono- 
nucleosis, found a palpable spleen in 91 


Fic. 7. (4) and (B) A seven year old girl with temperature up to 103° F., cough and sore throat. No response 
to penicillin. Roentgenological findings: Paramediastinal glands enlarged on the right side. Enlarged 
spleen. Diagnosis: Infectious mononucleosis. 
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patients, but 67 of these patients had 
spleens which could barely be felt, and 
only 15 where the spleen was easily pal- 
pable. Our own observation showed a high 
percentage of visible spleen enlargement 
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Kc. 8. (4) (B) (C) The increased bronchovascu 
lar markings in both lung bases and fullness of 
the hilus indicated the clinical diagnosis of an 
upper respiratory infection or virus pneumonia. 
The enlarged spleen and liver suggested a gen- 
eralized infection. Diagnosis: Infectious mono 
nucleosis secured by the positive differential 
heterophile antibody test. 


and a degree of enlargement out of pro- 
portion to the lymphadenopathy. The 
spleen in infectious mononucleosis is soft 
and not as resistant as in leukemia and 
Hodgkin’s disease. Palpation is not too 
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reliable and may even be dangerous. 
Rupture of the spleen was reported in at 
least 13 cases, and the roentgenologist 
who is called upon to make a colon exam- 
ination in such a case has to be particu- 
larly careful as even the exertion of a 
bowel movement has caused a rupture of 
the weakened capsule of the spleen. On a 
simple flat film we have frequently demon- 
strated spleens of 18 cm. in length and a 
considerable increase in width. Such spleen 
enlargement might remain for months and 
even years; in one case such enlargement 
remained even seven years after recovery. 
This differential diagnostic possibility 
should be kept in mind. 

In cases complicated by hepatitis the 
splenomegaly was frequently accompanied 
by an enlargement of the liver. In 3 of our 
cases the liver was slightly enlarged and 
clinically palpable. One of these had a 
gallbladder examination and showed non- 
visualization of the gallbladder. Hepatitis 
is present with or without jaundice in a 
high percentage of cases and has been 
previously ascribed to cholecystitis and 
common duct obstruction by enlarged 
lymph nodes; yet it is more recently recog- 
nized as a type of infectious hepatitis. Such 
hepatitis, usually mild, but at times severe 
and frequently the cause of del: iyed recov- 
ery, might appear as cholecystitis or as a 
gastrointestinal disorder. The findings of 
concomitant gastritis and duodenitis in 
roentgenograms, and of an irritable and 
spastic colon with diarrhea, are common to 
all types of hepatitis. Enlargement and 
dysfunction of the liver might persist for 
weeks and months and might during this 
time be the cause of a grave diagnostic er- 
ror. Certain on cases of moderate 
hepatomegaly in young persons with or 
without cline which failed to eliminate 
gallbladder dye might be due to the hepati- 
a accompanying infectious mononucleosis. 

An acute abdominal condition has been 
simulated by infectious mononucleosis as in 
the case reported by Davidsohn.* Appen- 
dicitis and inguinal hernia were other 
clinical impressions which were spared sur- 


gical intervention only by the prompt 
recognition of the underlying disease. In 
one of our recent cases, the history was 
that of a stomach ailment with epigastric 
pain relieved by food intake. There were 
nausea, vomiting and regurgitation of solid 
food. The symptoms persisted for years. 
Three to four days before admission the 
patient suffered an acute exacerbation and 
it was thought likely that he had a recur- 
rent ulcer. Yet roentgenograms revealed no 
sign of an ulcer, either recent or old; in- 
stead an enlarged spleen was found. It was 
only through the blood picture and the dif- 
ferential antibody test that infectious 
mononucleosis was recognized here in its 
disguise of an old recurrent ulcer. Direct 
and indirect evidence of mesenteric adenitis 
will be more frequently found, as our 
awareness of the condition grows. 

An abnormal heart shape might occur 
with infectious mononucleosis due to acute 
myocarditis. Electrocardiographic changes 
are reported by Wechsler e¢ a/.17 in 53 out 
of 233 patients. In one case of Bradshaw a 
mitral stenosis followed an attack of in- 
fectious mononucleosis. Numerous in- 
stances of transitory or permanent damage 
to the central nervous system, cases of 
psychosis and paralysis of the respiratory 
tract, encephalomyelitis and oculomotor 
disturbances are known; however, we have 
had no occasion to observe them—they 
rarely present a roentgenological problem. 

The diagnosis can be established only by 
the laboratory: : 

1. On the basis of the hematological 
picture with morphological changes: the 
presence of the “atypical” lymphocytes 
and the high percentage of such lympho- 
cytes. 

2. On the basis of the heterophile anti- 
body test. In each case the “‘presumptive’™ 
test should be complemented by the “‘dif- 
ferential” test developed by Davidsohn.®° 
This test, if positive, specifically indicates 
infectious mononucleosis. Yet none of these 
tests is positive in each case and the tests 
are frequently negative during the first 
week and may become positive as late as 


q 


956 Julian 


the seventh and sixteenth day of the infec- 
tion. It is particularly during this period 
that a roentgen examination is requested 
and we can be instrumental in suggesting 
the diagnosis on the basis of spleen enlarge- 
ment, the enlargement of the hilar glands 
and an atypical pneumonitis. 


CASE REPORTS 


Case 1. Infectious mononucleosis resembling 
an abdominal condition or urinary tract in- 
fection (Fig. 4, 4 and B). 

B. F., a ten year old white female, has had a 
burning sensation on urination for the past 
three to five months. In addition, she had enu- 
resis unless awakened during the night. On- 
set of present illness was about two weeks ago 
when she complained of general abdominal 
distress. Fever began five days ago and went 
up to 103° F. Noresponse to sulfa drugs or peni- 
cillin. She developed a dry cough, but no sore 
throat. The breath sounds in the right base 
were suppressed. No rigidity of the neck was 
present but many large cervical lymph nodes 
could be felt. The spleen reached 2 to 3 cm. 
below the rib margin. 

Roentgen Findings. The roentgenogram 
showed large hilar lymph nodes in the left 
hilus with marked prominence of the pulmo- 
nary cone and artery imitating a congenital heart 
lesion, more particularly a ductus Botalli. En- 
larged lymph nodes were also seen on the 
right side and on the lateral view in the hilar 
region. The spleen was markedly enlarged, 
measuring 19 cm. from the upper to the lower 
pole, 7.5 cm. in transverse diameter. The liver 
also appeared proportionately enlarged, its 
lower margin being localized at the level of the 
fourth lumbar vertebra, but flared upward in 
a receding line. Its longitudinal diameter was 
about 19 cm. at its outer edge. Summary: 
Visibly enlarged hilar lymph nodes are seen on 
the anteroposterior and lateral views simulating 
a congenital heart lesion. Markedly enlarged 
spleen; moderately enlarged liver. 

The laboratory report showed a red blood 
cell count of 4,290,000, a white blood cell count 
of 14,500; hemoglobin 13.5 gm.; 85.5 per cent. 
The differential count: stab forms, 2 per cent; 
segmented, 30 per cent; small lymphocytes, 73 
per cent, large lymphocytes, 12 per cent. Many 
atypical lymphocytes! were seen. The hetero- 
phile antibody tests, presumptive and specific 
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(Davidsohn test), were positive for infectious 
mononucleosis. The child was discharged on 
the fourth day as on the way to recovery. 


Case Infectious mononucleosis with 
hepatitis presenting abdominal complaints and 
lumbar pain. 

E. K., a white female, aged twenty-three, was 
admitted to Mount Sinai Hospital on Decem 
ber 14, 1948. The patient had apparently been 
in good health until the afternoon prior to 
admission when she developed a dull aching 
feeling in the lumbar area with occasional 
radiation of pain to the right upper quadrant 
of the abdomen. No other symptoms, and no 
antecedent upper respiratory infection. 

The morning of admission the pain became 
more noticeable and radiated frequently to the 
right upper quadrant of the abdomen. Move. 
ments and postural changes aggravated the 
pain. The afternoon of admission the pain be 
came more constant, gnawing in character and 
associated with malaise, chilliness and sensation 
of fever. 

Physical examination revealed a twenty-three 
year old white female, not acutely ill. There 
was no adenopathy. The liver was palpated 
one to two fingerbreadths below the costal 
margin and was slightly tender. 

Roentgen Findings. Film of the abdomen 
essentially negative. The spleen is not enlarged. 

Laboratory reports were essentially negative 
at first except for traces to two plus blood found 
in the stool. Initial liver function tests were 
within normal limits except for three plus 
cephalin flocculation and 7.5 icterus index. 
Heterophile agglutination test for infectious 
mononucleosis was negative on the third hos- 
pital day and again on the seventh hospital 


day. 


Case ul Infectious mononucleosis com- 
plicated by hepatitis with features of recurrent 
ulcer. 

B. B. a white male, aged thirty, entered 
Mount Sinai Hospital on April 19, 1948. The 
patient had suffered from epigastric pain on 
occasions for the past six years. The pain began 
when patient was working as a bell-hop and 
eating his meals at irregular intervals, and 
was relieved by food. The patient also had 
1ausea and vomiting after eating fried or fatty 
foods. Three to four days prior to admission 


the patient suffered an acute exacerbation of 


the above symptoms. He had been unable to 
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retain foods as well as before. The pain had 
been present almost constantly, and had not 
been relieved by food he had eaten and retained. 
Solid foods were regurgitated almost imme- 
diately after eating, and there was no relief of 
the pain following emesis. His bowel habits had 
not changed, but his urine had become darker. 

Physical Examination. Well developed, well 
nourished white male not acutely ill. Blood 
pressure 114/80, 76, respirations 24. 
Posterior cervical adenopathy was noted, but 


pulse 


no other adenopathy; spleen not palpable. 
Tenderness was present in the epigastrium and 
right upper quadrant and the liver was en- 
larged one fingerbreadth. No other abnormali- 
ties were noted. 

Roentgen Findings. No evidence of an ulcer 
of the stomach or duodenum. There is a pressure 
defect on the outer curvature of the stomach 
caused by the enlarged spleen. 

Laboratory reports showed the following: 
Urine, a trace of albumin. The icterus index 
was 18 units. The blood count was: red blood 
cells 4,860,000; hemoglobin 15 gm. 84 per cent; 
white blood cells, 12,000; with a differential 
count of 3 per cent stab forms, 12 per cent seg- 
mented, I per cent eosinophils, 1 per cent baso- 
phils, 6 per cent monocytes, 77 per cent lympho- 
cytes. The lymphocytes appeared toxic. Hetero- 
phile-presumptive test was positive to I:14, 
336 and differential positive to 1:3, 584. The 
urine-urobilinogen was not increased, the pro- 
thrombin time was normal, the thymol 14.5, 
serum cholesterol 291 and esters 184, 4 plus 
cephalin flocculation, and the hemosulphthalein 
showed a 25 per cent retention. Course was 
uneventful and the patient was discharged on 
the ninth hospital day unimproved. 


CONCLUSIONS 


1. Infectious mononucleosis is a common 
widespread disease which will frequently 
come to the roentgenologist’s attention in 
the form of a pharyngeal edema, a virus 
pneumonia, an appendicitis or cholecystitis, 
a leukemia or lymphoblastoma, malaria, 
brucellosis or colitis. 

2. Attention is called to the frequent 
involvement of hilar glands sometimes 
without, or before peripheral lymph glands 
are palpable. Such hilar gland involvement 
accompanied by marked splenic enlarge- 
ment permits the roentgenologist to suspect 
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the diagnosis, which, however, can be 
established only by the characteristic blood 
picture and the presumptive and differen- 
tial antibody test. 

3. The lung markings are frequently in- 
creased and simulate in every respect the 
picture of an atypical virus pneumonia. 
These lung changes are due to perivascular 
and interstitial foci of atypical lymphocytes 
and in some cases to true intra-alveolar 
infiltration with mononuclear cells. 

4. The enlargement of the spleen is 
evident roentgenologically and more reli- 
ably demonstrated by palpation and per- 
cussion of the spleen. The enlargement 
may persist for months and years after 
clinical recovery. 

5. The frequency of hepatitis with or 
without jaundice in infectious mononu- 
celosis may lead to roentgen examination of 
the stomach, in which case a hypertrophic 
gastritis will be found. Examination of the 
gallbladder may result in non-visualization 
of the gallbladder. An examination of the 
colon is particularly contraindicated. Mes- 
enteric glands may give direct and indirect 
signs of their pathologic enlargement and 
thus contribute to the diagnosis of infec- 
tious mononucleosis. 


Mt. Sinai Hospital 
Chicago 8, IIl. 
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INTESTINAL GAS PATTERNS AS A DIAGNOSTIC AID 


By MEYER O. CANTOR, M.D., F.A.C.S., and DON W. McLEAN, M.D., F.A.C.S. 
Grace Hospital 


DETROIT, MICHIGAN 


N THE past thirty-five years the inter- 

pretation of the significance of gas in 
various segments of the gastrointestinal 
tract has become fairly well standardized. 
The roentgenological diagnosis in such 
cases depends upon the dilatation of the 
bowel and the accumulation of fluid and 
gas. In the erect position, the radiologist 
may often see fluid level lines surmounted 
by dome-shaped gas bubbles throughout 
the distended loops of intestine. Although 
the fluid level lines with their characteristic 
air caps cannot be seen in preliminary 
films taken in the horizontal position, 
nevertheless the dilated loops of intestine 
are readily noted 

From the roentgenological point of view, 


when the small intestine is seen to be 
markedly distended with gas and fluid 


without any gas being present in the colon, 
that is considered to be presumptive evi- 
dence of a small intestinal obstruction. 
The absence of gas in the colon is considered 
to be of considerable diagnostic signifi- 
cance in a case of this type. It is assumed, 
of course, that the preliminary film had 
been taken before an enema was given. An 
enema might eliminate the colonic gas 
with the result that a correct evaluation 
of the roentgen evidence would not be 
obtainable. Most radiologists agree that 
when the obstruction of the small intestine 
is mechanical in origin little or no gas 
is demonstrable beyond the obstructed 
area. If the cause of the distention is para- 
lytic, then gas may be seen throughout the 
bowel including the colon. The presence of 
gas in the colon would then suggest that 
the distention in the small intestine was 
due to such other causes as might produce 
paralytic ileus. 

From the preceding agreement of radio- 
logical opinion it would follow that a 
markedly distended small intestine with 


a colon containing no gas constitutes the 
roentgenological diagnostic criterion for 
small intestinal obstruction. Similarly, an 
obstruction of the pelvic colon would be 
accompanied by a distention of the colon 
proximal to the point of obstruction. The 
small intestine may or may not present 
intestinal distention in such cases, depend- 
ing upon the patency of the ileocecal sphinc- 
ter. With a closed sphincter, a virtual 
closed loop obstruction of the colon may 
occur so that the large intestine would be 
tremendously distended with gas and very 
little distention noted in the small intes- 
tine. On the other hand, a slowly progres- 
sive obstruction of the left colon associated 
with a non-competent ileocecal valve pre- 
sents a picture of marked distention of both 
the small and large intestine. 

Jarre! is of the opinion that one should 
not depend too much upon the appearance 
of characteristic roentgen shadows. 
The most characteristic feature of such 
gas patterns is their changeability. It has 
often been called to our attention by Jarre 
that to depend entirely upon some stand- 
ardized gas pattern in the diagnosis of 
types of intestinal obstruction is to in- 
vite disaster. The 2 cases presented in this 
paper demonstrate this concept to be valid. 

In the first case, a patient is presented 
with a tremendous distention of the small 
intestine and no gas in the colon (Fig. 1). 
For this reason, a roentgen diagnosis of 
small intestinal mechanical obstruction was 
made and operation advised. In the second 
case, the preliminary film demonstrated a 
marked small intestinal distention with no 
gas in the colon (Fig. 3). A diagnosis of 
mechanical small intestinal obstruction was 
therefore made. The error of both diagnoses 
will be evident in the cases presented. 


gas 


1 Jarre, H. Personal communication. 


959 


| 
= 


960 


Fic. 1. Case 1. Note the characteristic gas pattern 
of small intestinal distention. No colonic gas 
visible. 


CASE REPORTS 


Case 1. S. B., a sixty-two year old white 
male, was admitted to the hospital on May 7, 
1949, complaining of pain in the abdomen. He 
had been vomiting for the previous two days. 
He had had no bowel movement and his 
abdomen had become progressively more dis- 
tended. Upon admission to the hospital his 
temperature was 98° F., pulse 70, and respira- 
tions 20. Upon examination, he was seen to be 
an elderly white man of about the stated age. 
He appeared to be acutely ill. The only relevant 
physical findings were confined to the abdomen. 
There was diffuse tenderness over the entire 
abdomen and marked distention. No peristaltic 
activity was audible by auscultation. No fluid 
wave or shifting dullness could be demon- 
strated. On rectal examination a doughy, very 
tender, ill defined mass was palpable in the 
pelvis. 

A preliminary film taken May 8, 1949, 
showed marked distention of the small intestine 
with gas. A small amount of gas was noted in 
the cecum and none in the remainder of the 
colon. On this basis a roentgen diagnosis of a 
mechanical small intestinal obstruction 


made (Fig. 1). 


was 
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On the basis of the physical findings, a diag 
nosis of paralytic ileus due to pelvic abscess 
was made despite the roentgen diagnosis. A 
Cantor tube was passed and intestinal intuba 
tion started. Intravenous alimentation was in 
stituted to restore the altered fluid and elec 
trolyte balance, and penicillin and strepto 
mycin were given. 

On May 9, 1949, a preliminary film was again 
taken with the report as follows: An intestinal 
tube has been inserted. Very little change has 
taken place as yet in the number of distended 
loops of small bowel. Conclusion: Cantor tube 
in jejunum. Mechanical small bowel obstruc 
tion (Fig. 2). 


Fic. 2. Case 1. Intestinal decompression tube well 
down in the jejunum. Again note the characteristic 
pattern of small intestinal distention. No gas in 
the colon. 


As a result of treatment with intubation, 
antibiotics and the restoration of a 
fluid and electrolyte balance, the patient im- 
proved daily. On the eighteenth hospital day, 
he developed a fluctuant mass in the pelvis 
which ruptured into the rectum, discharging a 
large amount of foul purulent material. His 
recovery from that day on was rapid. He was 
discharged as cured on June 3, 1949, his twenty- 
seventh hospital day. 


normal 
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The final diagnosis was: pelvic abscess with 
paralytic ileus. 


Comment. This patient presented all the 
characteristic roentgenological criteria for 
a diagnosis of small intestinal obstruction. 
A roentgen diagnosis of mechanical small- 
intestinal obstruction was made and opera- 
tion advised. On clinical grounds a diag- 
nosis of paralytic ileus due to pelvic ab- 
scess appeared most likely. Despite the 
absence of gas in the colon, it was felt 
that an unusual gas pattern was present 
in this case, and that it constituted an 
exception to our usual roentgen diagnostic 
criterion. The final diagnosis of paralytic 
ileus was proved by the clinical course of 
the disease. Surgical intervention in this 
case might have been most serious. 

Case ul. A.A., a female, aged fifty-five, was 
admitted to the hospital on July 25, 1949, com- 
plaining of cramping pain in the abdomen and 
vomiting. The pains began insidiously in the 
mid-portion of the abdomen about ten days 
prior to admission. Vomiting followed shortly 
thereafter. She had vomited almost all of her 
food for the past week. She noticed that she 
had been more constipated in the last month 
and has had no bowel movement for several 
days before entering the hospital. She had never 
noticed any bloody or tarry stool although she 
had recently had some trouble with hemor- 
rhoids which she attributed to straining incident 
to the episodes of vomiting. 

Past history by systems was negative. 

Physical examination showed no significant 
findings except for the abdomen which was dis- 
tended and tympanitic but not tender. No 
fluid wave or masses were detected. Peristaltic 
sounds were diminished and heard only in the 
right lower quadrant of the abdomen. Pelvic 
examination showed no evidence of pathology. 
Rectal examination showed a grade II internal 
and external hemorrhoids. Digital examination 
showed the rectum to be filled with soft feces. 
After adequate preparation, a sigmoidoscope 
was passed 25 cm. No mucosal lesions were 
found. A preliminary film of the abdomen on 
July 26, 1949, showed considerable gaseous dis- 
tention of the small intestine with no gas visible 
in the colon. Roentgen diagnosis: Marked low 
obstruction of the small bowel-ileum (Fig. 3). 

On July 27, 1949, the patient’s abdomen was 
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Case 11. Note the marked small intestinal dis- 
tention with absence of gas in colon. Carcinoma 
of the sigmoid found at operation. 


Fic. 3. 


opened. The entire small intestine was found to 
be dilated down to the ileocecal junction. 
The cecum contained only a small amount of 
gas while the ascending and transverse colon 
which was immediately visualized was con- 
tracted and empty. While the cecum was being 
palpated, the gas from the ileum passed in and 
caused it to dilate up to the hepatic flexure. 
This area was then mobilized in search of a 
tumor and during this manipulation the trans- 
verse colon filled with gas. Palpation was then 
continued down the descending colon which was 
still contracted and contained soft stool which 
increased in amount down to the mid-sigmoid. 
There a napkin-ring type of tumor was found 
to cause a high grade obstruction. The bowel 
below the tumor was collapsed and empty. By 
the time this exploration was completed, the 
entire colon down to the tumor in the mid- 
sigmoid was distended with gas. A transverse 
loop colostomy was done and the wound closed. 
No drain. 
Diagnosis: carcinoma of the sigmoid colon. 


On August 22, I949, a resection of the 
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sigmoid colon and an end-to-end anastomosis 
was done. This was followed by a resection of 
the stoma of the colostomy and anastomosis on 
September 2, 1949. 


Comment. This patient was proved to 


have an annular obstructing carcinoma of 


the pelvic colon. Roentgenologically she 
should have shown considerable distention 
of the colon with or without gas in the small 
intestine. Actually, however, she presented 
the roentgenological findings of a marked 
small intestinal distention with no gas in 


the colon so that a roentgen diagnosis of 


small intestinal obstruction was made. At 
operation, the colon was found to be col- 
lapsed and free of gas while the small 
intestine was dilated. It is difficult to ex- 
plain this condition on a mechanical basis. 
The intestine was apparently in a sympa- 


theticotonic state with persistent spasm of 


the ileocecal. valve and a hypotonic and 
dilated small intestine. As soon as the ileo- 
cecal area was palpated in searching for 
the cause of the obstruction, the gas began 
to pass into the cecum and through the 
colon to the point of obstruction in the 
sigmoid. The absence of gas in the colon 
was probably due to the fact that she passed 
considerable gas following an enema which 
had been given before the preliminary 
film was taken. Such a sympatheticotonic 
state is not commonly associated with ob- 
struction in the left colon. 


SUMMARY 


Intestinal gas patterns have been studied 
for many years. The radiologist can usually 
diagnose the presence of a small or large 
intestinal obstruction from this alone. A 
preliminary film often is sufficient to indi- 
cate to the radiologist that an obstructive 
lesion is present. It must be remembered, 
however, that this method is not without 
error. At times bizarre gaseous intestinal 
patterns appear that tax the diagnostic 
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acumen of the radiologist to the utmost. 
In such cases, further study by barium 
enema or small intestinal study by means 
of barium suspension injected through an 
indwelling long intestinal tube would seem 
indicated before a definite diagnosis was 
made. 

The 2 cases presented show the fallacy 
of diagnosing all cases presenting small 
intestinal distention without gas in the 
colon as mechanical small intestinal ob- 
struction. Although in the majority of 
cases such findings would occur with a 
mechanical obstructing lesion of the small 
intestine, we must be alert to the possi- 
bility of the gas pattern being misleading. 
Grave consequences to the patient can 
only be avoided in such cases by the close 
collaboration between radiologist and sur- 
geon with a proper appreciation and evalu- 
ation of the physical findings. 


CONCLUSIONS 

1. Two cases are presented to exemplify 
a type of case in which roentgenologically 
all the signs of small intestinal mechanical 
obstruction were shown, but in whom no 
small intestinal obstruction was found. 

Small intestinal distention without 
gas in the colon can occur without small 
intestinal mechanical obstruction. 

3. Occasionally small intestinal disten- 
tion without gas in the colon will be found 
in paralytic ileus or as a result of an ob- 
struction of the pelvic colon. 

4. No enema should be given to any 
patient prior to a preliminary film of the 
abdomen if a proper evaluation of the gas 
pattern is to be made. 


Dr. H. Jarre of our Department of Radiology was 
extremely helpful in the preparation of this paper. 
We are very grateful. 


666 Maccabees Bldg. 
Detroit 2, Mich. 
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BIOLOGICAL EVALUATION OF 


20 MILLION 


VOLT ROENTGEN RAYS* 


BAR EFFECT 

By W. M. LUCE, H. 

URB 

HERE are two main reasons for com- 
paring responses to high and to low 
energy roentgen rays:in radiotherapy, the 
utilization of high energy rays will be facili- 
tated if one knows how to transfer experi- 
ence acquired with conventional radiations 
into the high energy field; in radiobiology, 
differential to different radia- 
tions are used to learn something about the 
reacting entities. For either case, it is 
desirable to have a broad experimental 
basis with several and reactions. 
Any measurable response to radiation is 
usable for this purpose, and, at present, 


responses 


diverse 


it is not possible to say which responses 
will be the most useful ones. 

The “‘bar-eyed” character in Drosophila 
melanogaster is defined by a reduction in 
the number of eye facets. Several kinds of 
bar, distinguished by the degree of facet 
number reduction, occur as inherited anom- 
alies. They are thought to be connected 
with duplication of a certain chromosomal 
segment. The effect of the genetic anomaly 
can be copied by a number of treatments 
which must be administered during a cer- 
tain sensitive period of the larval stage. 
Treatments with graded stimuli such as 
temperature! or roentgen rays® produce a 
graded reduction of the facet count. Con- 
sequently, the eye of Drosophila can serve 
as a biological dosimeter, the readings of 
which, compared to those obtained with 
a thimble chamber, can be used to estimate 
the efficiency of any radiation tested: 

n(t@s\| Y,u) = D(Y,u,s) + D(Y,u,t) 
where 7 is the efficiency of the radiation 
tested, ¢, compared to the standard radia- 
tion, s, Y the biological response and u 
the dosage unit on which the comparison 
is based, and D the doses of standard and 
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test radiation in units uw, needed to elicit 
the response Y.° 

Previous determinations of 7 (20 million 
volt @ 200 kv.) with various biological 
responses to a single irradiation have given 
values of about 0.75; the present test with 
the dar effect falls in line with previous 
results. Drosophila have been used once 
before in this program.’ At that time, 
radiation was administered to adult males, 
and effects produced in the sperm were 
investigated by examination of the F2 
generation. In the present study, the radia- 
tion was administered to larvae, and the 
effect noted in the irradiated animal after 
hatching from the pupa. Thus, the two 
Drosophila tests are quite different, and 
the results are independent of each other 
as far as biology is concerned. 

MATERIAL AND METHODS 

The flies used were an inbred strain of bar- 
eyed Drosophila melanogaster. They were kept 
at 28° C. during most of the period of develop- 
ment. This selection of strain and temperature 
gives a low facet number even before irradia- 
tion; thus the facet counts can be made with 
great accuracy and comparatively little labor. 

The eggs were deposited on blobs of food on 
milk bottle caps. The larvae were irradiated on 
the bottle caps on which they had hatched. All 
irradiations were given during the “sensitive 
period” of the larval life, though not neces- 
sarily during the interval of maximum sensitiv- 
ity. The imagoes were preserved in 9§ per cent 
The facet counts 
were made by one of us (W.M.L.) who, at the 
time of counting, was not informed of the doses 
Only 
counted. 


alcohol soon after emergence. 


used. the right eyes of male flies were 
million volt roentgen 
mev. betatron of the Univer- 
sity of Illinois at Urbana, Illinois. For each of 
the two tests made, presdwood was used to 


The source of the 2 


rays was the 22 


* This investigation was supported in part by a grant from the National Cancer Institute of the United States Public Health Service. 
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Eyes 
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46.4 1n 110 


controls 


46.5 in 54 | 


controls 
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REDUCTION OF EYE FACET 


Quality 
of Ra- 


diation 


Dosage | Dose 
Rate in 
(r/min.) r 


100 kv. 


no filter 610 457 
I 


160 


106 422 
344 
1266 
200 kv. 


no filter | 400 


Betatron 
at 
20 meV. 


| 
100 kv. 


no filter 160 


80 | 400 


| 
| 200 kv. 
| no filter 


| Betatron 
at 

22 mev. | 
| 743 


TABLE | 


Mean 
No. Reduc- 
Eyes tion of 
Counted Facet 
Number 
4! 
46 10.7 
22 
28 8.8 
14 7.7 
24 20. I 
3 
6 
16 23 6 
34 5-5 
31 13.8 
19.9 
37 6.0 
fe) 3-9 
2 16.9 
23 5- 
25 9 6 
3 11.7 
14 6 3 
15 13.1 
22 15.1 
6 9.2 
9 0.4 
13 22.38 
12 8.4 
5 13.5 
4.8 
7.8 
9 x 
5 2:9 
16 5.8 
18 11.3 
20 <9 
39 3-9 
20 3.8 
4 10. 


Standard 
Devia- 


tion 


te 


we 


CEMI 


NUMBER IN DROSOPHILA AFTER IRRADIATION 


Reduction of Facet Numbet 
per Roentgen 


Singl 
tech SF 
aose qua \ 
nique 


Single 


.O157 
-O116 ,O11 7 


-OIg2 
-O194 
-O146 


-OI7I 
-O164 


-O130 
-O164 


.O157 


-O1S0 
+0049 ~O104 
-OI4! 


.0153 
.0206 
-0167 
.O108 


0200 
-0093 
.O1g8 


.O13! .0136 
.O14! 


.0120 
.OOd I 


28 f 
1350 400 ) | 
920 | 
1380 
1373 10.6 
480 
g60 .O171 
1440 
4-2 
4oo | 7-6 
800 7-9 
| 1200 | 7.5 
| 352 | 4.2 | 
410 466 §-3 
3.8 .O125 
| 749 | 4.8 
121§ 6.9 
1245 3-4 
| 1380 460 2.7 
690 5-3 
1150 6.8 
640 3-4 
960 8.4 
4.5 
800 2.0 
| 960 
1055 9.5 .O121 
57 456 4.2 .0127 | 
| | g12 te * | .O124 
1040 4.8 .O175 
7-4 -O104 | 
4-9 
4-4 | .0064 .0094 
6.7 .0134 
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build up electronic equilibrium at the position 
of the larvae. Thus the larvae were located in a 
region of fairly uniform intensity, behind the 
very steep dosage gradient of the transition 
region which occurs with high energy roentgen 
rays. The phantom and irradiation cell em- 
ployed in the first test were those used earlier 
for the treatment of adult flies.2 _ The average 
dosage rate was 410 r per minute. In the second 
test, a graphite filter, designed by L. S. Skaggs,’ 
was used. This filter reduces the intensity ot 
low energy rays in the beam and gives a uni- 
form dose perpendicular to the beam. The bot- 
tle caps were stacked behind 33cm. of pressd- 
wood. The dosage rate was $9 r per minute. 

Conventional machines for deep and super 
ficial therapy were used to produce radiations 
with 200 and 100 kv. (peak) energy. No filters 
were used in either case. The dosage rates were 
varied by varying the distances. 

The experiments were designed so as to be 
largely self-contained. All flies used were raised 
together, and assigned at random to the various 
techniques compared. The dosage rates used in 
both tests and with both standard radiations 
covered a considerable range which contained 
the rate used with the betatron. The post-irra- 
diation treatment was the same for all flies. 


RESULTS 

A tabulation of techniques used, and of 
data obtained by counting 892 eyes, is 
given in Table 1. 

The number of facets decreases linearly 
with dose (the tabulated value, i.e. the 
reduction of facet counts, increases ac- 
cordingly). By inspection, most of the 
results could be fitted reasonably well by 
a straight line going through the normal 
facet count at zero dose. This impression 
was tested as follows: to each set of data 
obtained with one technique in one test, 
omitting the counts in unirradiated con- 
trols, a straight line was fitted by the least 
mean square method. The intercepts of 
the straight lines with the zero-dose-axis 
were calculated; the values so obtained 
are estimates of the normal facet number 
based on the results obtained in irradiated 
flies. The mean zero-intercepts were 44.1 
(+0.9) in the first test, and 46.5 in the 
second, in good agreement with the values 
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actually found in controls, which are 46.4 
and 46.5. 

The standard deviation within single 
sets of flies is, on the average, 5.3. A trend 
toward higher variance with increasing 
doses exists, but is negligible within the 
range tested. A “single set”’ comprises all 
flies raised and treated together (in a 
single test, with a single technique, with 
a single dose). Variations occurring within 
such a set are due to individual differences 
between flies, and to differences in dose 
and treatment; the latter differences were 
minimized by careful experimental tech- 
nique. 

The reduction of facet number per roent- 
gen, or the ratio of the difference between 
counts in controls and irradiated flies, 
over the dose administered, should be a 
constant value if the effect is proportional 
to the dose. The table shows that this is 
the case; there are considerable fluctuations, 
but they are not systematic. 

The second column of “reduction of 
facet number per roentgen” contains the 
estimates based on all flies treated in one 
test with one technique, though with differ- 
ent doses. One finds considerable fluctua- 
tion, but not in a systematic way. Of the 
techniques used, three were included in 
both tests, and, in each case, the two values 
obtained deviate from the mean in opposite 
directions. It appears that the dosage rate 
has no significant influence within the range 
tested. Therefore, the results obtained with 
different dosage rates were pooled to ob- 
tain estimates of the effects of each quality 
of radiation (last column of table). Pooling 
the results obtained with standard radia- 
tions in both tests, one obtains 0.0147 for 
100 kv. (peak) and 0.0131 for 200 kv. 
(peak). Or, averaging for each test, one 
has 0.0153 for the first and 0.0135 for the 
second test. The differences between these 
values are rather small. Thus one may, 
in first approximation, pool the results ob- 
tained in both tests, with both standard 
radiations, all dosage rates and all doses, to 
obtain a weighted mean of 0.0141; this is 
the average facet reduction per roentgen, 
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using conventional types of radiation, 
under the conditions of our experiments. 

The betatron tests gave reductions of 
facet numbers per “‘r” of 0.0125 and 0.0094, 
with a weighted average of 0.0119. The “r” 
is the reading obtained with a 25 r thimble 
of a Victoreen condenser r-meter, the thim- 
ble being inserted in the phantom at the 
same position as the irradiated objects, 
behind a layer of presdwood sufficiently 
thick to build up electronic equilibrium. 
The effect per “‘r” is less than the effects 
obtained with standard radiations; any 
dose in “r’” of high energy rays is equiva- 
lent to a dose of 119/141 =0.85 r of stand- 
ard radiation. Thus: 


n(20 million volt @ 100 or 200 kv. 
Y =reduction of eye facets 
in Drosophila, u=readings of 
r-meter) =0.85 


There are a number of statistical tests 
which can be used to estimate the signifi- 
cance of the results given. We have used 
the following sequence: the means in each 
set were considered as estimates of the 
same “true” value, 0.0141. The deviations 
of the set means from this value were 
analyzed into two components, one due to 
the variance between individual flies (which 
is the variance within sets), and one due 
to factors operating on the whole set. The 
latter turned out to be far from negligible, 
and furnished an additional standard devi- 
ation of 0.0071 per set. The deviations of 
set means were again subjected to an 
analysis of variance, in order to separate 
factors operating on a single set from those 
operating on all sets belonging to a given 
technique; the latter would include errors 
in the calibration or in the output of a 
machine. This last component was found 
to be small (DEV. of 0.0012) and not sig- 
nificantly different from zero. The vari- 
ances of the estimates of reduction of facet 
counts per r were estimated as the sum 
of the variances within and between sets, 
and adjusted to 1 r. Such variances were 
used to determine the weighted averages 
entered in Table 1. 
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The methods outlined in the paragraph 
above were used to estimate the standard 
deviations of the various differences in 
efficiency. The difference in effect between 
the two standard qualities of radiation was 
0.0016, its standard deviation 0.0013; the 
difference between the two experiments 


was 0.018, with a standard deviation of 


0.013; thus, both differences are suggestive 
but not certain. The difference in effect 
between all standard radiation and the 
betatron is 0.0022, with a standard devia- 
tion of 0.0014. Thus, provided the differ- 
ence is of the order found, several addi- 
tional tests would be required in order to 
obtain an estimate with good precision on 
this single test object. The result for » 
agrees well with the values obtained with 
other test objects. 


DISCUSSION AND SUMMARY 


The reduction of eye facet number in 
Drosophila after irradiation during the 
sensitive period was used to compare ef- 
fects of high and low energy roentgen rays. 
It was found that 7 (20 million volt @ 
200 kv.) ~0.85, the amounts of both 
radiations being measured by a certain 
thimble chamber. The result falls in line 
with values previously obtained with 
responses to single doses: 0.79 for acute 
roentgen death in mice, 0.72 for graying 
of hair in mice, 0.75 for production of sex- 
linked lethals in Drosophila. None of these 
values was determined with very great 
precision; as far as statistics is concerned, 
they might be estimates of the same value. 
In order to obtain statistically significant 
differences, we would have had to experi- 
ment on a much larger scale. We did not 
feel it advisable to spend much effort in 
this direction at this time because the 
problem of measuring and defining doses 
of high energy roentgen rays is not a small 
one, and the comparison of doses in objects 
of different size and shape might easily be 
subject to systematic errors as large as 
the random errors which could be removed 
by a great effort. Thus, we consider tests 
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like those discussed in this paragraph as a 
part of a program of prelimin: iry Sci inning 
of efficiencies over a range of ri adiobiologic: al 
reactions, which will be made as wide as 
feasible. It must not be implied that there is 
such a thing as “the” biological efficiency 
of high energy roentgen rays. Efficiency is 
a figure which may (and sometimes does) 
vary with the response investigated, and 
even with the degree of response observed. 
Strong evidence in this direction has been 
presented,’ and additional data are being 
collected. 


Henry Quastler 
Physics Department 
University of I]linois 


Urbana, 


Million Volt Roentgen Rays 


967 


REFERENCES 


Luce, 
Luce, 


W. M. Temperature studic bar-infra- 
F. Exper. Zool., 1935, 77, 125-147 

W. M., QuastLer, H., and Sxaaes, L. S. 
Biological evaluation of 20 million volt roentgen 
rays. III. Recessive sex-linked lethals in Dro- 
ROENTGENOL. & 


on 


sophila melanogaster. Am. J. 


Rap. THERAPY, 1949, 62, 555-558 
Luce, W. M., Cuase, H. B., and Quast H. 
Bar effect produced by x-irradiation. To be 


published. 


4. Quast_er, H., and others. Techniques big appli- 
cation of betatron to medical therapy. Am. J. 
RoENTGENOL. & Rap. THERAPY, 1949, 67, 
SgI—626. 

s. QuastLer, H., and Exvisasetu F. Bio- 
logical evaluation of 20 million volt roentgen 
rays. IV. Efficiency and dosage range. Am. J. 
RoENTGENOL. & Rap. THERAPY, 1950, 63. 
566-574. 


| 

‘ 

t 

| 

n 

~ 

S 

| 

| 


DECEMBER 


USE OF PRECISION CONES IN 
PERORAL IRRADIATION* 


By S. GORDON CASTIGLIANO, M.D., and DAVID M. SKLAROFF, M.D. 


PHILADELPHIA, PENNSYLVANIA 


PD OENTGEN radiation delivered direct- 

ly to an intraoral lesion constitutes an 
important irradiation technique. Judged by 
the meager contributions to the literature in 
the past twenty years, no considerable 
effort has been directed toward a refine- 
ment of peroral technique. The purpose 
of this communication is to present a 
method of peroral irradiation which permits 


Fic. 1. First attempt at peroral irradiation of intra- 
oral malignancy by Brickner. Note the large lead 


shield. 


the therapist to achieve precision in tech- 
nique not possible by previously described 
methods. 

Peroral roentgen irradiation of intraoral 
malignancy was perhaps first attempted 
by Brickner? in 1903. In that year he 
treated a malignancy of the buccal mucosa, 
using a Ferguson vaginal speculum placed 


through an opening of appropriate size 
in a large sheet of protective lead (Fig. 1). 
The vaginal speculum was placed through 
the opening and into the mouth in such a 
manner as to expose the intended area to 
direct roentgen treatment. Because of 
technical difficulties involved, Brickner’s 
lead was not followed. Intracavitary roent- 
gen therapy was delayed until the develop- 
ment of shock-proof, ray-protected, flexible, 
compact tube heads. 

Not until 1937, when Martin? described 
his technique for peroral irradiation, did 
direct irradiation of intraoral lesions re- 
ceive much further consideration. Martin’s 
contribution undoubtedly influenced the 
management of intraoral malignancy. Met- 
al cylinders of brass tubing in various sizes 
(2.5, 3.0, 3.5 and 4 cm. in diameter) were 
attached to a master cone in such a way 
that the central ray of the roentgen tubes 
lay in the prolongation of the axis of the 
cylinder. Martin’s technique, also used or 
rather closely followed by Merritt,’ Dres- 
ser and Dumas,’ and others has probably 
become fairly well established in many 
institutions, as a standard for peroral 
therapy. 

Ebenius‘ in 1941 described a method of 
peroral irradiation whereby the treatment 
cylinder is stabilized against teeth and gums 
by dental compound impressions. This 
technique was developed to overcome the 
danger of motion on the part of the patient 
during treatment. The warm and pliant 


dental compound is attached to the end of 


a treatment cylinder. While the compound 
is still soft, the cylinder is placed in the 
desired position and when the patient bites, 
an impression is obtained of the teeth 
and jaws. In this way the cylinder be- 


comes firmly fixed in its relation to the 
tumor. In our judgment this technique 


* From The American Oncologic Hospital, Philadelphia, Pennsylvania. 
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has limited applicability and, most im- 


portant, does not permit protection of 


those parts of the oral cavity which do 
not require irradiation. 

Baclesse! in 1947 described a 100 kv. 
short distance apparatus for endobuccal 
roentgen therapy. This apparatus consists 
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the idea of fashioning individual treatment 
“‘cones”’ for each and every intraoral lesion 
to be treated, and since then we have ad- 
ministered over 4,000 treatments by this 
method. The “cones” are “tailor-made” 
for each patient. No two cones are alike. 
The fundamental technique is relatively 


Fic. 2. Set of master cones. 


of a Tubixol tube which can be rotated 
through 360° in the frontal and sagittal 
planes with a target angle of 32° and a 
special device for holding the various sized 
cones stationary. It is used at the Curie 
Foundation in Paris and provides a form 
of treatment intermediate between endo- 
buccal contact roentgen therapy and deep 
roentgen therapy. This technique has 
limited adaptability as to location and 
thickness of lesions. Although the cone is 
probably held fairly stationary, there is no 
fixation between the cone and the tube 
head. Thus, in our opinion, the use of a 
modern tube head constitutes the only 
significant improvement upon Brickner’s 
original contribution. Although fixing the 
cone rather than the entire apparatus 
facilitates patient set-up when vernier con- 
trol is unavailable, inherent dangers in 
this method do exist. This method, as that 
of Ebenius, does not provide adequate 
protection to those parts of the oral cavity 
which do not require irradiation. 

The foregoing constitute the only signifi- 
cant contributions dealing with peroral 
roentgen therapy found in available radio- 
logical literature. 

In 1943, one of us (S.G.C.) first conceived 


simple, although innate manual skill is es- 
sential. First, one must have a set of master 
cones, oval and round, varying in diameter 
from 2 cm. to 6 cm. These master cones 
are 6 cm. in length and with attached 
special cone, when connected to the treat- 
ment perisocpe, give a target skin distance 
of over 36 cm., depending upon the length 
of the special cone. The master cones all 
have a rim or shoulder upon which the 
special lead cones rest (Fig. 2). The indi- 
vidualized “cones” are made of sheet lead 
| /16 inch in thickness. A strip of lead about 
6 cm. in length and about 1 cm. wider than 
the circumference of the cylinder is wrapped 
around the master cylinder which has been 
selected for the case (Fig. 3). After wrap- 
ping the lead about the cylinder, the distal 
end of the lead cone is fashioned with small 
tin shears so as to conform to the parts in 
the oral cavity with which contact will be 
made in delivering the treatment.The sharp 
edges resulting are then smoothed with the 
blunt side of a knife or some dull-edged 
instrument. A sharp blade, unless used very 
painstakingly, will raise a “fur” rather 
than smooth the edge. The final polishing 
and burnishing are done with a mechanical 
buffer or manually with chamois cloth, 


| | 
| 
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Fic. 3. Fashioning cone. The edge must be brought 
to a high polish. 


canvas or other material. Several fittings 
are made with the patient in the treatment 
position and various modifications are 
made as they appear indicated. The treat- 
ment position of a given patient is variable, 
depending upon the location of the tumor. 
The treatment position of the cone is con- 
stant, i.e., vertical. Several sand bags 
may be required under the patient’s occi- 
put to flex the neck on the chest (for treat- 
ment of floor of mouth lesions). Sand bags 
may be placed under the patient’s shoulder 
and buttocks to throw his head back in 
order that a palatal, superior sulcus, antral, 
nasal cavity or nasopharyngeal lesion may 
be treated—always remembering to posi- 


Fic. 4. Flaring effect. The overlap 
is corrected. 
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tion the lesion so that the roentgen-ray 
beam, projected vertically, strikes the sur- 
face of the lesion perpendicularly or as 
nearly so as possible. 

Often a flaring effect is desirable at the 
end of the cone (Fig. 4). It should be em- 
phasized, however, that the useful flare 
effect is limited by the columnation of the 
roentgen-ray beam. Based on cones of 
average diameter and length, a flare effect 
which increases the diameter by 0.5 cm. 
is about maximum. This flare effect takes 
up the original excess width distally. The 
proximal excess is cut away and the two 
edges of the lead cone are properly fitted 
from the proximal end to the flared distal 
end. Although further flaring in one direc- 
tion or another may be indicated for pur- 
poses of retraction, care must be exercised 


Fic. 5. A completed cone with its adapter. 


in appreciating the limitations of the useful 
roentgen-ray beam in such cases. The last 
step is to fasten the completed cone to the 
master cone by means of adhesive tape. 
As treatment progresses, it is often ad- 
visable to madify the shape of the cone so 
that it continues to fit properly. Occasion- 
ally, the open end of the cone is narrowed 
to concentrate higher doses to a resistant 
residue. After the completion of a treat- 
ment, the lead cone is easily removed from 
the master cone, cleaned and filed for use 
the following day. The master cone is 
sterilized for the next case in which it is 
required. 

When the cone is completed, the entire 
circumference of its distal end makes 
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Fic. 6. Illustration of various shaped cones. (4) nasal cavity; (B) left floor of mouth; (C) right tonsillar fossa 
and soft palate; (D) gingival ridge (£) left submaxillary salivary gland; (F) hard palate; (G) anterior 
floor of mouth; (#7) upper incisor alveolar ridge; (J) right maxillary antrum; (7) right side of tongue; 
(K) anterior floor of mouth; (Z) left upper gingival buccal sulcus. The lead cones are attached to the master 


cone by means of adhesive tape. 


contact with the oral 
membrane. The modified distal 
end of the cone assists in stabilization and 
affords protection wherever possible. Only 
simple equipment is needed, such as vari- 
ous sized ballpeen hammers, 6-inch tin 
shears, smooth-jawed pincers, a_ knife, 
and buffing material, Each lead cone is 
shaped for its special purpose—grooved or 
notched for an alveolar ridge, flanged 
and/or rolled to push a cheek or tongue 
aside, or shaped to protect all or a segment 
of a mandible. 

By proper use of these “tailor-made 
cones, it is often possible to avoid or 
greatly reduce undesirable pharyngeal ir- 
radiation in the peroral treatment of tonsil- 
lar and other more posteriorly placed 
lesions. In the treatment of lingual and 
floor of the mouth lesions, the alveolar 
ridge can be protected in an amazingly 


reasonably close 
mucous 


” 


simple manner. In the preoperative treat- 
ment of lesions of the antrum or nasal 
cavity, the treatment can be so accurately 
delivered along the midline that healing 
(following resection of the palate as part 


Fic. 7. Technique for introduction of cone 
and lowering periscope. 
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of the surgical management) is almost by 
primary intention; no trouble whatever is 
experienced with devitalized bone. In 
general, it may be said, irradiation is con- 
fined to known disease and an adequate 
margin of adjacent apparently normal tis- 
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cal manner. This eliminates gross adjust 
ments and requires a minimum of vernier 
control. The cone is first placed in the 
patient’s mouth and properly seated. The 
cone is then held in place while the peri- 
scope, which is fastened to the tube head, 


Fic. 8. Various treatment positions. (4) buccal surface lesions; (B) posterior floor of 
mouth; (C) anterior floor of mouth; (D) palate lesion. 


sue, while protection to surrounding vital 
structures is made possible. 

Technique for the Introduction of the Cone. 
Various methods have been used in develop- 
ing the present technique. It seems un- 
necessary to review the steps which have 
led to the technique used at present. 

The patient is placed on the treatment 
table and the head, immobilized with sand 
bags, is placed in the same position used 
in the development of the cone (the treat- 
ment position) so that the rays will be 
directed towards the tumor area in a verti- 


is lowered carefully and attached to the 
open end of the master cone. The position 
is then checked by the use of the periscope. 
On termination of the treatment the posi- 
tion is again checked. 
CONCLUSION 

It is not the purpose of this paper to 
defend peroral irradiation, although judg 
ing from growing sentiment and expressions 
In some quarters, a contribution with such 


a purpose would be timely. Intraoral carci 
noma lends itself favorably to curative 
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irradiation efforts, not so much because of 
the radioresponsiveness of these lesions, 
but, rather, because of their accessibility. 
They present to the therapist the oppor- 
tunity for direct treatment and direct ob- 
servation of the effects of this treatment. 
In our experience the use of “tailor-made” 
lead cones individualized for each lesion 
permits more precise therapy of intraoral 
carcinoma. By irradiating the tumor and 
only an adequate margin of surrounding 
apparently normal tissue, volume dose can 
be more effectively controlled. Undesired 
irradiation of adjacent and _ neighboring 
tissue can to a large extent be eliminated. 

By the use of the technique described, 
tumors of the tongue, buccal surface, tonsil, 
gingiva, hard and soft palate are in a sense 
converted into surface lesions and can thus 
be treated in a manner similar to skin 
tumors, where a beam of sharply screened 
or delimited roentgen rays strikes the 
tumor without first traversing an overlying 
layer of normal tissue. Because of the sharp 
and accurate delimitation, we are able to 
make possible full use of fractionation, 
protraction and protection, thereby greatly 
decreasing the incidence of morbidity. Ra- 
diation osteonecrosis has ceased to be a 
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problem in our department. Finally, and 
most important, tumor dosage can be safely 
increased, with a correspondingly increased 
likelihood of tumor sterilization. 


Photographs by Mr. A. V. Mucha, Temple Uni- 
versity School of Dentistry and Mr. Robert L. 
Beyers, American Oncologic Hospital. 


American Oncologic Hospital 
Powelton Avenue at 33rd St 
Philadelphia 4, Pa. 
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RESENT diagnostic methods make it 
dificult and often impossible to locate 
a lesion of a peripheral nerve or nerve root, 
and, if located to determine whether it is 
amenable to surgical treatment or not. The 
development of a technique for the roent- 
gen visualization of these structures by 
means of an innocuous contrast medium 
would advance the solution of this impor- 
tant problem. 

Both experimental and clinical searches 
for such a medium have already been made. 
One of the first attempts to visualize pe- 
ripheral nerves roentgenographically was 
made by Nikoloajev and Rubinstein” 
(1928). They obtained neurograms by in- 
jecting collargol, a colloidal silver com- 
pound, into the sciatic nerves of dogs. 


Later Ogata™- undertook a series of 


investigations. Among the substances 
tested were a variety of lead, mercury and 
iodinated organic compounds as well as 
lipiodol and lothian. With the exception 
of lipiodol they all proved to be rather 
toxic. 

Sullivan and Mortensen®® made neuro- 
grams of the sciatic nerves of rabbits. By 
injecting 0.05 cc. of a light brominized 
oil directly into the nerve fasciculus, they 
obtained satisfactory roentgen visualiza- 
tions. Successful sciatic neurograms were 
also obtained in rabbits by Mulder,'® who 
used 0.05 cc. of jodipin (Merck). These 
investigations,'’:° however, did not include 
functional and histologic studies. 

French and Strain® using pantopaque, 
reported and illustrated successful neuro- 
grams in rabbits and dogs. Although they 
did not record functional and histologic 
results they state that the “‘animals showed 
no ill effects from the injections.” 

Saito and his co-workers" applied the 
technique of neurography to man, using an 
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emulsion of iodized oil and honey, which 
they called l’ombre. They made intraneural 
injections of 0.5 to 1.5 cc. of l’ombre into 
seven nerves (peroneal, sciatic, tibial, radi- 
al, ulnar and median nerves). Roentgen 
visualization of the nerves was obtained 
for distances varying from 7 to 12 cm. up- 
wards from the injection site. Absorption 
of the oil, they reported, was almost com- 
plete in four to seven weeks. Reproductions 
of their neurograms showed rather faint 
delineation of the nerves. In 3 additional 
patients they made epidural sacral injec- 
tions of 5—20 cc. of l’ombre and visualized 
several centimeters of the sacral nerve 
roots and the plexus. Detailed tests of 
function in these patients were not re- 
corded, but the investigators state that 
“no unfavorable symptoms followed during 
and after the injection, such as pain during 
the injections, neuralgia or paralysis.”’ Bet- 
ter neurograms were later obtained by 
Saito,'® using 0.5 cc. of thorotrast. In this 
way he visualized the ulnar nerve for dis- 
tances varying from 7 to 39 cm. upwards 
from the site of injection. 

Since thenmany 
have used thorotrast as a neurographic 
agent in man. Studies of the absorption of 
this contrast medium and of its possible 
toxic effects over an extended period were 
not part of these investigations. 

The dangers inherent in this radioactive 
compound have been repeatedly stressed. 
An editorial in the Fournal of the Ameri- 
can Medical Association states: “It is im- 
portant to remember, however, that deg- 
radation products of thorium emit alpha 
rays more penetrating than those of the 
radium series and that this ray is about 
10,000 times as toxic to tissues as the gam- 
ma ray which is used therapeutically... . 
Experience with radioactive intoxications 


* From the Neurosurgical Service of The Jewish Hospital of Brooklyn and the Department of Neurosurgery, New York Medical 
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indicates that as much as ten or fifteen 
years (and perhaps longer) may elapse 
between ingestion of the active material 
and the onset of gross tissue changes. The 
fact that patients who have been injected 
with thorium dioxide have shown no de- 
tectable toxic effects from the substance 
over a period of a few years is not satis- 
factory ground for complacency as to ulti- 
mate results. Recent reports, on the con- 
trary, emphasize the proclivity of this 
substance to produce necrosis and malig- 
nant change in tissues with which it re- 
mains in contact.” For these reasons the 
use of thorium compounds for clinical 
neurography is contraindicated. 

Rottgen" used perabrodil for the visual- 
ization of peripheral nerves in clinical 
practice. The photographic reproductions 
of his neurograms, however, are unsatis- 
factory. 

Asenjo and his co-workers! used iodized 
poppyseed oil (lipiodol) clinically in an 
attempt to visualize the site of peripheral 
nerve lesions. Judged by their two figures, 
the results were not very successful. 

Clinical neurography is coming into in- 
creasing use. Experimental studies have 
largely overlooked the functional and histo- 
pathologic effects of the agents employed 
for delineating nerves. It therefore seemed 
desirable to continue studies of various 
contrast media with particular emphasis 
on functional and histopathologic effects 
as well as on the quality of the roentgeno- 
graphic visualization. This is the purpose 
of the present study. 


METHODS 


Eleven radiopaque compounds, including 
pantopaque and several of its emulsions, were 
investigated. They were injected under direct 
vision into the sciatic nerves of rabbits. Ethyl 
iodophenyl-valerate and iodobenzene were not 
used, because French and Strain® have demon- 
strated their toxicity when injected into the 
sciatic nerves of rabbits and dogs. 

During open-drip ether or intravenous 
nembutal anesthesia, the sciatic nerve was 
exposed through a mid-thigh incision separating 
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the vastus lateralis from the biceps femoris 
muscles. The technique was aseptic throughout. 
The nerve was carefully cleared of its enveloping 
fascia. It was then elevated by means of a 
blunt nerve hook, and the injection material 
was introd::ced under slight digital pressure. 

A No. 27 gauge needle, the tip of which had 
been bent to an angle of approximately 120°, 
was attached to a I cc. syringe. The needle, its 
bevel uppermost, was introduced through the 
superficial connective tissue sheath (chiefly 
epineurial, although doubtless in some instances 
perineurial also) and along the nerve for a 
distance of about 1 cm. At the first sign of ex- 
travasation of the fluid from the nerve, seepage 
back from the entry point of the needle, or 
marked local distention of the nerve, the needle 
was withdrawn. Reinsertion and withdrawal 
continued until the needle found a channel 
that permitted a free flow of the medium along 
the nerve. 

Over-distention of the epineurial sheath with 
a great quantity of the injected compound is of 
no value in obtaining a satisfactory neurogram. 
The introduction of the material directly into 
the parenchyma of the nerve is also undesirable, 
because greater damage to the nerve fibers re- 
sults and the chances for successful neurography 
are not improved. 

Injections were made at a point midway be- 
tween the head of the great trochanter and the 
popliteal fossa. Usually the needle was directed 
centralwards. At the site of the great trochanter 
of the femur, the nerve is sufficiently taut to 
permit injection without elevating it on a 
nerve hook. Injections made in this way, with- 
out handling the nerve, minimize the risk of 
trauma. 

The opposite hind limb of the animal, serving 
as a control, was injected with a quantity of 
saline solution or of air equal to that of the 
contrast medium. In some cases, the control 
nerve was handled as for injection but without 
any actual injection. 

If the injection impaired function, daily func- 
tional tests were made, usually until return of 
function occurred. Thereafter these tests were 
made at weekly intervals. Motor power was 
studied by observing the animals’ gait and 
also by means of the spread reflex, elicited by 
suddenly lowering the suspended animal. The 
reflex disappears after complete anatomic or 
physiologic interruption of the sciatic nerve. 
The lessening of the amount of spreading of 
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the toes, which may be graded in several de- 
grees, indicates roughly the degree of impair- 
ment of nerve function. Pain sensation was 
studied by pricking the foot with a pin. 

Roentgen studies were carried out imme- 
diately after and, in some cases, during the 
nerve injections. They were repeated at inter- 
vals varying from several minutes to several 
weeks. In most cases the rabbits were not 
sacrificed until they showed full functional re- 
covery as well as absorption of the injected ma- 
terial. 

At necropsy* the sciatic nerves were removed 
and segments were fixed in 10 per cent solu- 
tions of formaldehyde. Hematoxylin and eosin 
as well as myelin-sheath stains (Spielmeyer) 
and axis cylinder impregnations (Gros-Biel- 
schowski) were obtained. Scharlach R prepara- 
tions for fat were also made. 


RESULTS 
Water Soluble Compounds 


I. Argyrol, 50 per cent (mild protein silver. 
A. C. Barnes Co., Philadelphia). 

Two-tenths of 1 cc. of argyrol was injected 
into the sciatic nerve of 1 rabbit. During the 
injection the animal kicked violently. Post- 
operatively there was a complete paralysis of 
the injected limb. The nerve was visualized 
poorly by roentgen ray. Post-mortem study 
thirty-nine days after operation showed dense 
adhesions between muscle and nerve. Micro- 
scopically there was evidence of complete de- 
struction of the nerve fibers. 

Il. Protargol, 15 per cent (silver albumose. 
Winthrop Chemical Co., New York). 

In the animal used for the above experiment, 
0.2 cc. of protargol was injected subepineurially 
into the contralateral sciatic nerve. Afterwards 
the leg was fairly weak. The roentgen visualiza- 
tion, while somewhat better than that obtained 
with argyrol, was still poor. Necropsy exami- 
nation disclosed dense adhesions of the nerve to 
the surrounding tissues. Microscopic examina- 


tion revealed extensive destructive changes of 


the nerve. 

Ill. Hippuran, 50 per cent (sodium ortho- 
iodo-hippurate). 

The injection of 0.2 cc. of hippuran into the 
sciatic nerve of 1 rabbit resulted in violent kick- 


* Unless otherwise stated in the text, the functional as well as 
the gross and microscopic results in the control nerves were nor- 
mal, 
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ing movements and muscular fibrillations. 
Total paralysis of the limb followed. Edema of 
the limb persisted until necropsy, forty-two 
days later, when there was edema of the nerve 
trunk and marked engorgement of the epi- 
neurial veins. The roentgenographic visualiza- 
tion of the nerve was poor. The control, nerve, 
injected with air, also roentgenographed very 
poorly. Microscopically there was extensive 
destruction of nerve fibers, which were almost 
completely replaced by fat-filled phagocytes. 

IV. Skiodan (sodium iodomethan sulfonate, 
iodine content 40 per cent). 

100 per cent solution. The injection of 0.2 cc. 
of skiodan was accompanied by vigorous kick- 
ing movements of the injected limb. There fol- 
lowed a complete paralysis of the limb, which 
persisted until death fifty-nine days later. 
Necropsy revealed considerable epineurial hem- 
orrhage along the sciatic nerve and a number of 
fine adhesions. 

The roentgen visualization of the nerve was 
very satisfactory. Microscopic examination 
revealed virtually complete destruction of the 
nerve. The epineurium was infiltrated with 
moderate numbers of monocytes and lympho- 
cytes. The control nerve, injected with air, 
showed slight monocytic infiltration at the in- 
jection site. 

75 per cent solution. Two-tenths of 1 cc. of 
skiodan injected into one sciatic nerve of each 
of 2 rabbits resulted in a loss of motor and 
sensory function in the injected limbs, which 
had returned to normal in each case within 
seven days. Roentgen visualization of the 
nerves was fair. The animals were sacrificed 
after seven and ten days, respectively. Grossly, 
one nerve appeared normal, but in the other 
there were marked epineurial hemorrhages at 
the site of injection. Moderate degeneration of 
nerve fibers took place. 

50 per cent solution. In 1 rabbit, 0.2 cc. of a 
50 per cent solution of skiodan produced no 
functional abnormalities, but provided in- 
adequate roentgen visualization. The animal 
was sacrificed after twenty days. Microscopic 
examination showed well marked degeneration 
of nerve fibers. 

V. Thorotrast. 

25 per cent concentration. One rabbit received 
an intraneural injection of 0.2 cc. of 25 per cent 
thorotrast. There was no functional abnormal- 
ity, but at autopsy, twenty-five days after 
operation, there were thickening of the nerve 
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and adhesions to the surrounding tissue. The 
roentgen visualization was excellent in_ this 
(Fig. 1) and in 2 other rabbits injected with a 
mixture of thorotrast and india ink. The ma- 
terial migrated along the nerve distally to the 
knee and proximally to the lumbosacral nerve 
roots and the subarachnoid space. 

Microscopic examination showed large col- 
lections of phagocytic cells laden with large re- 
fractile granules of thorotrast. These cells were 
present in the nerve sheaths as well as within 


Fic. 1. Neurograms after the injection into the 
sciatic nerves of rabbits of (4) 0.2 cc. of thoro- 
trast (25 per cent) and (B) 0.2 cc. of lipiodol. 
The injections were intraepineurial. (C) Neuro- 
gram showing the sciatic nerves and nerve roots 


of a large dog (the only dog used in this series of 
experiments) after the subepineurial injection of 


0.2 cc. of pantopaque into each sciatic nerve. The 
contralateral neurogram was less successful. This 
animal showed no functional abnormality. The 
arrows indicate the site of the injections. 
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Fic. 2. Photomicrographs showing the microscopic 
appearance of sciatic nerves in which intraepi- 
neurial injections of 0.2 cc. of 12.§ per cent thoro- 
trast were made. (4) shows considerable cellular 
infiltration and fibroblastic proliferation of the 
epineurium, in which there are many thorotrast 
granules contained in phagocytic cells. Hematoxy- 
lin and eosin stain, X70. (B) shows thorotrast- 
laden phagocytes adjacent to nerve fibers. Gros- 
Bielschowski impregnation for axis cylinders, 
X650. 


the parenchyma of the nerve. They occurred 
intraneurially in long rows between nerve fibers. 
There was a striking lack of other cellular 
change, except some fibroblastic proliferation 
in the epineurium. Axis cylinders or myelin 
sheaths next to the thorotrast-containing cells 
showed no abnormality. 

12.5 per cent concentration. Injecting 0:2 cc. 
of thorotrast of this concentration into and 
around the nerve of 1 rabbit resulted in marked 
adhesions seen at necropsy twenty-five days 
later. The nerve was well visualized roentgeno- 
graphically. No absorption of the thorotrast 
was noticeable on serial roentgenograms taken 
during the period of survival. Microscopic 
examination showed massive collections of 
granule-laden phagocytes both within and 
around the nerve trunk (Fig. 2). They were 
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most numerous in the perivascular spaces. 
Some of the axis cylinders were vacuolated and 
fragmented. Most of the nerve fibers, however, 
appeared to be intact. 

6.25 per cent concentration. In 2 rabbits, in- 
jecting 0.2 cc. of thorotrast produced no func- 
tional abnormality during the survival periods 
of seven and fifteen days. Roentgen visualiza- 
tion of the nerves was satisfactory. No absorp- 
tion of the material was observed throughout 
the survival periods. Postmortem examination 
of the seven day animal revealed marked thick- 
ening of the nerve trunk, with numerous 
petechial hemorrhages in the epineurium and 
many fine adhesions to the surrounding tissues. 
In the fifteen day animal, also, adhesions be- 
tween nerve and surrounding tissues were seen. 
No abnormality of nerve fibers was seen, but 
the epineurium showed the same changes as 
the other nerves which received thorotrast. 

VI. Sodium Iodide. 

100 per cent solution. The injection of 0.2 cc. 
of sodium iodide into 2 rabbits was followed 
by complete motor paralysis and sensory loss 
of the injected limbs, which had not recovered 
when the animals were sacrificed forty-one and 
forty-three days later. Roentgen visualization 
of the nerves was good. Twenty minutes later 
the nerves were faintly delineated, and resorp- 
tion was complete within two hours. Post- 
mortem examinations showed dense scar tissue 
formation around the nerve trunk. 

50 per cent solution. Two-tenths of I cc. of a 
§0 per cent solution of sodium iodide injected 
into 1 rabbit resulted in complete paralysis of 
the limb, which lasted for the twenty day sur- 
vival period. This solution gave good roentgeno- 
graphic contrast and was completely resorbed 
within fifteen minutes of its injection. Necropsy 
disclosed numerous fine adhesions around the 
nerve trunk. 

25 per cent solution. Two-tenths of 1 cc. of this 
solution of sodium iodide was injected into the 
sciatic nerve of 1 rabbit. The animal showed 
partial motor and sensory loss and the forma- 
tion of a trophic ulcer over the heel of the in- 
jected leg. Roentgen visualization was poor; 
and the material was absorbed within twenty- 
five minutes. Twenty days later the animal 
appeared functionally normal and was sacri- 
ficed. There were numerous adhesions about the 
nerve trunk, some rather dense. Many small 
petechial hemorrhages were present at the in- 
jection site. 
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20 per cent solution. Two rabbits were injected 
with 0.2 cc. of this solution of sodium iodide. 
On recovery from the anesthesia, they both 
showed a flaccid paralysis of the foot, which 
had lost the spread reflex and sensitivity to pin 
prick. Roentgen visualization was adequate 
immediately after injection, but ten minutes 
later none of the solution could be seen in the 
nerve. Slight recovery of the foot drop and 
spread reflex was apparent in 1 animal on the 
second postoperative day, when it was sacri- 
ficed. In the other animal, the palsy remained 
until the time of sacrifice on the eighth post- 
operative day. At autopsy the nerves appeared 
quite normal. 

Histopathological examination of the nerves 
revealed little inflammation, but the fibers had 
degenerated badly as was the case in all of the 
nerves injected with sodium iodide. 

15 per cent and 10 per cent solutions. Intra 
epineurial injections of these solutions into 2 
rabbits provided insufficient roentgenographic 
contrast. 

VII. Neo-Iopax (disodium N-methy!l-3,5 
diiodo-chelidamate; iodine content $1.5 per 
cent. Schering Corp., N.J.). 


50 per cent solution. Injection of 0.2 cc. of 


neo-iopax into both sciatic nerves of 1 rabbit 
resulted in complete paralysis of the hind limbs, 
which had not recovered by the time the anima! 
was sacrificed six days after operation. The 
roentgenographic contrast was good. The 


sciatic nerve between the knee and the head of 


the great trochanter was well outlined. Absorp- 
tion was complete within one hour. Post- 
mortem examination revealed extensive ad 
hesions along the nerve trunk. Marked destruc- 
tive changes of axis cylinders and myelin 
sheaths were evident on microscopic study. In a 
second rabbit, killed thirty minutes after a 
similar injection, marked epineurial hemor- 
rhages occurred along the nerve. There were also 
hemorrhages within the nerve and marked dis- 
ruption of nerve fibers. 


25 per cent solution. Two-tenths of 1 cc. of 


this solution of neo-iopax was injected into one 
sciatic nerve of each of 3 rabbits. Two lost the 
spread reflex and showed foot drop for twenty 

five and twenty-eight days, respectively. The 
spread reflex of the third diminished, and it 
lost the foot drop after six days. Roentgen 
visualization of the nerves was rather indefinite, 
and the solution was absorbed within forty-five 
minutes. The animals were killed after periods 
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of twenty-five, seventy-eight and eighty 
respectively. At 


days, 


autopsy extensive dense ad 


hesions were observed around all of the in 


There was marked degeneration 
of nerve fibers, which were largely replaced by 
fat-filled phagocytes. 

VILL. Diodrast salt of 3,4 
diiodo-4-pyridone-N acetic acid, iodine content 
49.8 per cent. Winthrop Chemical Co. Inc., 
New York). 
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and vacuolization of the axones (Fig. 34). 


Myelin sheaths were also vacuolated. There 
were subepineurial hemorrhages. 
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iG. 3. Photomicrographs showing severe degenera- 


tion of axis cylinders produced by intraepineurial 
certain contrast media. 
(4) shows marked degeneration, particularly in the 
central portion of the Diodrast (0.2 
rabbit 
was sacrificed two days after injection. (B) shows 
axis-cylinder degeneration caused by the deca 
of o.1 cc. of pantopaque emulsified 
with a mixture of the Tweens. 


sciatic injections with 
fasciculus. 
cc. Of a 70 per cent solution) was used. 


chemically 
Gros- Bielschow ski impregnations for axis cylin- 
ders (4) X95; (B) X 425. 


tively, showed no histopathologic abnormality 

of the nerves. 
- 
5 per cent Fight 


tr injections with 0.2 cc. 


rabbits received 
of this 
slight weakness of the 
injected limb immediately after operation. One 
of the 2 was entirely normal by the next day, 
and the other within one week. No other ani- 
mals showed any functional abnormality. They 
were sacrificed three, five, nine, thirty-two, 
thirty-four, thirty-seven, forty-seven 
enty-three days after injection 
Adequate ographic contrast was 
obtained provided that the films were taken 
immediately after the injection. Within fifteen 
minutes after injection, however, the opacity of 


Solution. 


Two showed a2 


and Sev- 


roentgen 


979 
| 
| 


Fic. 4. Photomicrographs showing the sciatic nerve 
of a rabbit nine days after the intraepineurial 
injection of 0.2 cc. of diodrast (35 per cent concen- 
tration). The degenerative nerve fiber changes are 
especially clear in (B). (4) hematoxylin and eosin 
stain, X95. (B) Gros-Bielschowski impregnation 
for nerve fibers, X 150. 


the nerve significantly decreased, and the nerve 
was no longer visible after one hour. 

Microscopic studies showed degeneration of 
nerve fibers, and, in some of the cases, numerous 
fat-filled phagocytes. These were rather marked 
in most of the nerves. Regeneration of axis 
cylinders was apparent in the older animals. 

IX. 6-lodo-D-Galactose (iodine content ap- 
proximately 49.8 per cent*). 

Experience proved that this compound de- 
teriorated rapidly on exposure to high tem- 
peratures or light, when it released free iodine, 
which rendered it extremely harmful to nerve 
tissue. 

Intraepineurial injections of the sciatic nerves 
of 9 rabbits and 2 cats were made with 0.2 cc. 
quantities of fresh solutions of 6-iodo-d-galac- 
tose in concentrations of 40 per cent, 20 per 
cent and 13.3 per cent. The animals were al- 


* The material was provided by J. D. Searle & Co., Spokane, 
Illinois. 
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lowed to survive for intervals varying from 
seven to fifteen days. Fairly good neurograms 
were obtained. Absorption of the medium oc- 
curred within approximately twenty minutes. 
Severe degeneration of nerve fibers, however, 
was a constant feature. The functional results 
were variable. With stored samples which had 
been allowed to deteriorate so that positive 
tests for free iodine were obtained, more severe 
functional and histologic reactions followed. 

X. Visco-Rayopake (2,4-dioxo-3-iodo-6 
methyl-tetrahydropyridine-1-acetic acid dieth 
anolamine salt prepared in 71 per cent and 17.5 
per cent aqueous solutions containing Io mg. 
per cent zephiran chloride, specially prepared by 
Hoftman-LaRoche, Inc., Nutley, N. J.). 

35 per cent solution. Each of 2 rabbits was 
injected with 0.2 cc. of visco-rayopake. Com- 
plete paralysis of the injected limbs followed. 
Good neurograms were obtained. Absorption 
of the compound occurred within twenty-five 
minutes. The animals were sacrificed after 
eleven and twenty days, respectively. In the 
first case, the spread reflex had reappeared and 
autopsy revealed an apparently normal nerve. 
Microscopic examination, however, showed 
rather marked degeneration of nerve fibers. In 
the second animal there was no evidence of 
functional recovery, and trophic ulcers were 
present on the heel. There was slight thickening 
of the connective tissue around the nerve trunk 
at the site of injection. Nerve fibers had de- 
generated rather markedly. 

23.5 per cent solution. Three rabbits were in- 
jected with 0.2 cc. quantities of this solution. 
In 1 animal a slight muscular weakness fol- 
lowed. Recovery occurred by the time the 
animal was killed twelve days later. There was 
no evidence of impaired function in the other 2 
animals, which were sacrificed two and five 
days after injection. Roentgen visualization of 
the nerve throughout the thigh was very good, 
and the dye was absorbed within about ten 
minutes of its injection. Necropsy on the first 
of these 2 revealed edema of the nerve trunk 
and prominent hemorrhagic extravasations in 
the epineurium. The nerves of the other 2 ani- 
mals appeared grossly normal. Microscopic 
examination of the nerve removed two days 
after injection showed that most of the axis 
cylinders were thickened, fragmented and vac- 
uolated. At five days, the degenerative changes 
involved the major portion of the nerve fibers, 
while at twelve days the axis cylinders of the 
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entire trunk were in a severe degenerative state. 

17.5 per cent solution. One of the sciatic nerves 
of each of g rabbits was injected with 0.2 cc. 
of this solution. No functional impairment 
followed. The neurograms were only fairly 
good. Absorption was very rapid, so that films 
taken ten minutes after injection revealed no 
trace of the material. The animals were sacri- 
ficed two, three, five, six, seven, nine, thirty- 
two and forty-seven days after operation. Slight 
and inconstant degeneration of nerve fibers oc- 
curred. 


Water Insoluble Compounds 


1. Lodochlorol (iodized-chlorinated oil. G. D. 
Searle & Co., Chicago). 

Epineurial injection of this substance was 
not possible, since it was too viscous to pass 
through the lumen of a No. 27 or even a No. 23 
gauge needle. 

I]. Lipiodol (\ipiodol Lafay, iodine-addition 
product of poppy seed oil, icdine content 40 per 
cent. E. Fougera & Company, Inc., New York). 

Lipiodol varying in amounts from o.1 to 
0.5 cc. was. injected into one sciatic nerve of 
each of § rabbits. The injection was rather dif- 
ficult because of the viscosity of this medium. 
Excellent visualization of the nerve occurred 
in 3 cases. The flow of the medium along the 
nerve was considerable in 1 rabbit (Fig. 1B). 
In this animal repeat films taken one month 
later showed that most of the lipiodol had left 
the nerve and migrated distally into the 
popliteal space. 

Complete loss of spread reflex occurred in the 
limb which received O.§ CC. lipiodol. Moderate 
impairment of this reflex occurred in 2 cases, 
the other 2 animals showing no functional ab- 
normality. 

Moderate infiltration of the nerve sheath and 
superficial nerve fibers with monocytes and 
lymphocytes occurred in the animal that re- 
ceived the largest injection. There was less 
cellular reaction in 2 rabbits that received 0.2 
cc. lipiodol. The inflammatory changes were 
minimal in the 2 rabbits in which 0.1 cc. and 
0.2 cc. quantities were used. 

III. Di-Iodo-Tyrosine, 25 Per Cent Suspen- 
sion. 

Successful injection of this material proved 
impossible, since a suspension fine enough to 
pass through the lumen of a No. 27 gauge needle 
could not be produced in oil, water or rabbit 
serum. 
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IV. Pantopaque (mixture of ethyl esters of 
isometric iodophenylundecylic acids, iodine con- 
tent 30.5 per cent. Picker X-Ray Corp., New 
York). 

Six rabbits received intraepineurial injections 
of 0.2 cc. of pantopaque. In 4 of these animals 
there was no detectable functional abnormality 
throughout the respective survival periods of 
seven, sixty-seven, 177 and 203 days after in- 
jection. In 2 rabbits the spread reflex diminished 
moderately, then returned to normal at the end 
of six and 120 days, respectively. The first of 
these 2 animals survived seventy-five days, the 
other 402 days. In 1 of them the spread reflex 
diminished no more than on the control side. No 
paresis of the limbs was detectable in either 
animal. 

Very good roentgen visualization of the sci- 
atic nerves in the thighs occurred (Fig. 1C). 

At necropsy there were fine adhesions at the 
injection site, but no more than on the control 
side. Microscopic studies showed either com- 
pletely normal nerves (Fig. 5) or, in 2 instances, 
slight degeneration of a few nerve fibers, but no 
greater than on the control side. In one nerve 
moderate lymphocytic and monocytic infiltra- 
tion of the epineurium occurred. 

One rabbit received an injection of 0.1 cc. 
pantopaque. Fairly good roentgen visualiza- 
tion followed. There was no functional abnor- 
mality of the injected limb throughout the four 
day survival period. The nerve was normal his- 
tologically. 

Another rabbit received 0.5 cc. pantopaque. 
Complete foot drop persisted for four days 
when the animal was sacrificed. Microscopically 
the nerve showed moderate lymphocytic and 
monocytic infiltration of the nerve sheaths and 
superficial nerve fibers. 

Four rabbits received injections of 0.8 cc. 
of pantopaque. Two of these animals were 
completely normal throughout their fifty and 
300 day survival periods. The 2 other animals 
showed foot drop of the injected limbs, which 
recovered at seventeen and thirty days. These 
animals were sacrificed at 130 and 240 days, 
respectively, after injection. 

At necropsy adhesions at the injection site 
were greater than in the rabbits which received 
0.2 cc. of pantopaque. 

Microscopic examination showed slight rare- 
faction of the nerve in a few areas. The paraly- 
sis of the injected limb in the 2 rabbits was 
doubtless caused by nerve fiber changes. These 
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—. 
Fic. 5. Photomicrographs (4) and (B) were taken from sections of sciatic nerves of rabbits which received 
intraepineurial injections of 0.2 cc. of unaltered pantopaque. Section (C) was obtained from the sciatic 
nerve of a rabbit which received 1 cc. of physically emulsified Pantopaque intraepineurially. 

The section shown in (4) was taken seven days after operation. The nerve is normal except for very 
slight monocytic infiltration of the interfascicular connective tissue. This infiltrative change, usually 
minimal when 0.2 cc. quantities of unaltered pantopaque are used, is considerably intensified with much 
larger quantities. 

Section (B) was obtained sixty-seven days after operation. The axis cylinders are normal. 

Section (C) was taken 182 days after operation. Usually with 1 cc. quantities of pantopaque, such as 
was used in this rabbit, some axis-cylinder degeneration occurs. Restoration of function and regeneration 
of axis cylinders apparently occurred in this case. 

(4) hematoxylin and eosin stain, X150. (B) and (C) Gros-Bielschowski impregnations for axis cylinders. 
(B) X425; (C) Xg00. 
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were reversible, however, 
had occurred by the 
sacrificed. 

In 1 rabbit the injection of I cc. of panto 
paque resulted in loss of the spread reflex, 
which returned to normal at sixty-five days. 
This animal was sacrificed 265 days after opera- 
tion. Adhesions found at the injection site were 


so that regenerati yn 


time the animals were 
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achieve this objective by emulsifying the 
pantopaque. 

With certain chemical emulsifiers, emul- 


normal saline were 
prepared immediately before use. The emulsi- 
fiers added to pantopaque and saline 
mixtures or to pantopaque alone, and then 
heated until the liquid appeared homogeneous. 


sions of pantopaque and 


were 


Fic. 6. Roentgenograms taken after the subepineurial injection of 1 cc. of emulsified pantop: uque (five parts 


of amin ique to one part of normal saline solution emulsified by subjection to supersonic 


vibration 


at 1,000 kilocycles per second for three minutes). (4) Outlined is the sciatic nerve, in part, as well as 
two nerve roots and the spinal canal. Note also the emergence of pantopaque along the caudal nerve 


on the opposite side. 


considerably greater than on the control side. 
The nerve fibers, were normal. 

The roentgenographic visualization of the 
nerves was excellent in these cases. 

In 2 rabbits, in which 0.8 ce. 
pantopaque were injected intraepineurially the 
opaque material entered the thecal sac by way 
of the lumbosacral nerve roots and passed out 
from the spinal canal along the opposite lumbo- 
sacral nerve roots (Fig. 6). 

Chemical emulsions of pantopaque. Since the 
roentgenographic contrast in nerves injected 
with pantopaque had been so excellent, it 
was considered worth while to attempt to 
modify the compound in the hope of reducing 
its undesirable effects or facilitating its passage 
along the nerve. An attempt was made to 


however, 


This roentgenogram was taken immediately 
day later, shows the spinal canal more clearly outlined. (C 
complete absorption of the pantopaque from the i 


and 1 cc. of 


after the injection. (B), taken one 
), taken forty-five days after the injection, shows 


njected leg. Some pantopaque remains intraspinally. 


I. With Tween 2c 
lene Sorbitan Monotaurate 
Wilmington, Del.). 

Thirteen rabbits received 
sciatic injections of 0.1 cc. or 


and/or 80 (Polyoxyalky- 


. Atlas Powder Co., 


intraepineurial 
0.2 cc. of emul- 
sions* of pantopaque and saline solution. Excel- 
lent neurograms resulted, the spinal canal and 
one or two of the contralateral as well as the 
ipsilateral nerve roots being outlined in several 
cases. Absorption of the contrast medium from 
the nerve occurred within periods varying from 
three to sixty-six days. Absorption from the 
spinal canal was much slower (Fig. 6) 

Severe functional disturbances followed in all 


* The emulsions contained 45 or 50 volumes of pantopaque, § 
or 10 volumes of saline solution and 1 or 15 volumes of one or the 


other or of both Tweens. 
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animals. In 1, complete paralysis of both hind 
limbs occurred immediately after the injection 
on one side only. Another rabbit developed 
paralysis of the non-injected hind limb nine- 
teen days after the opposite limb was injected 
and became paralyzed. The animals survived 
for intervals varying from four to 110 days. 

At necropsy the injected sciatic nerves were 
either normal or surrounded by adhesions of 
varying intensity. Rather severe degeneration 
of nerve fibers occurred in these nerves (Fig. 
3B). 

Emulsions of pantopaque formed by adding 
Yelkin BSS (approximately 65 per cent vege- 
table lecithin and 35 per cent soybean oil, Rosso 
and Rowe, Inc., New York) also produced 
severe ill effects in thé 3 rabbits in which it was 
tried. 

Physical emulsions. Physical emulsions of 
pantopaque were prepared with a supersonic 
vibrating machine. Through the courtesy of the 
Crystal Research Laboratories of Hartford, 
Connecticut, we were permitted to make up 
several batches of emulsions formed by vibra- 
tions at from 400 to 1000 kilocycles for from 
thirty seconds to ten minutes. These emulsions 
contained varied proportions of pantopaque and 
saline. 

There appeared to be no correlation between 
the functional roentgenographic findings and 
the vibration frequency at which the emulsion 
was formed or the time during which the expo- 
sure was made. 

Seventeen rabbits were used in this series of 
experiments. The emulsions contained 3, 5, 6, 
20, §0 or 100 volumes of pantopaque to I or 2 
volumes of saline solution. The size of the 
pantopaque globules varied from 3 mu. to 15 
mu. 

One rabbit received an intraepineurial in- 
jection of 0.2 cc. of emulsified pantopaque. An 
excellent neurogram was obtained. The animal 
exhibited no functional or histological ill effects 
from the injection. 

The other 16 rabbits received 1 cc. injections 
of the emulsified pantopaque. Very good neuro- 
grams were obtained in most cases. In about 
half the cases the material entered the spinal 
canal by way of one or two of the corresponding 
nerve roots and emerged from one or two of the 
contralateral lumbosacral nerve roots. Absorp- 
tion of the contrast medium from the nerves 
occurred at intervals varying from forty-five 
days to four months. In 1 unusual case, in 
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which a good neurogram was obtained, absorp- 
tion was complete in ten days. Absorption of 
the pantopaque from the spinal canal was 
much slower. In 1 case only about 50 per cent 
absorption from the spinal canal had occurred 
by the time the rabbit was sacrificed, 182 days 
after injection. 

The rabbits survived for periods varying 


from eighteen to 182 days. Total paralysis of 


the injected limb occurred in 6 cases. This per- 
sisted in all but one animal. In 1 rabbit the non- 
injected hind limb was also paralyzed. In this 
case roentgenograms showed filling of the 
spinal canal with pantopaque, which had mi 
grated out along two contralateral lumbosacral 
nerve roots. In 7 animals varying degrees of 
impairment of spread reflex occurred. In 5 
rabbits the reflex returned to normal within a 
month. There was no detectable functional 
abnormality in 3 animals. 

At autopsy, adhesions, usually minor, were 
found around some of the injected nerves. 
Microscopic studies of the injected nerves 
showed varying degrees of degeneration of nerve 
fibers, usually slight. Degeneration was some 
what greater in the animals that exhibited 
paralysis. The epineurial sheaths at the injec- 
tion sites had thickened and showed slight 
monocytic infiltration. There proved to be no 
correlation between the size of the pantopaque 
globules, on the one hand, and, on the other, 
the quality of the neurograms, the absorption 
of the pantopaque, and the functional and his- 
tological changes caused by the injection. 

DISCUSSION 

Our search for a contrast medium for 
neurography fell short of revealing the 
ideal. All compounds tested except air, 
which gave insufficient contrast, lipiodol 
and pantopaque, resulted in rather severe 
functional disturbances as well as histo 
logic abnormalities. 

Pantopaque produced satisfactory roent- 
genographic contrast. It is more readily 
injected than the very viscous lipiodol. 
Its innocuousness is not absolute, but 
quantities of 0.1 cc. or 0.2 cc. injected sub- 
epineurially into the sciatic nerves of rab- 
bits usually produced little or no functional 
or histologic abnormality. With larger 
amounts of pantopaque ill effects were 
observed. The effects of pantopaque emul- 
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sified with physical agents were no different 
from those produced by ordinary non- 
emulsified pantopaque. 

The functional and microscopic results 
of neurography vary to a considerable 
extent with the use of given radiopaque 
compounds. This is probably due to varia- 
tions with the precise location of the needle 
point relative to the nerve fascicles. When 
the injection mass is confined to the epi- 
neurial space, the functional changes are 
minimal and the microscopic inflammatory 
changes remain within the epineurial space. 
It is difficult to limit the injection to this 
space however. Often the needle point 
penetrates the perineurial sheath, and the 
radiopaque material comes to lie within 
this space or in the parenchyma of the 
nerve. Degeneration of nerve fibers and 
consequent functional then 
become prominent. 

Other studies” have demonstrated that 
severe sciatic paralysis may follow the 
intraneural injection of penicillin. When 
the penicillin is deposited in the epineurial 
space, however, no functional change oc- 
curs. The inflammatory reactions in such 
cases remain confined to the epineurial 
space. 

These experiments have provided abund- 
ant evidence that the epineurial and peri- 
neurial sheaths protect nerve fibers. This 
protection, although considerable, is not 
perfect. Very intense inflammatory re- 
actions in these sheaths may break through 


aberrations 


the barriers and cause degeneration of 


nerve fibers. 

The functional tests employed in this 
study were relatively crude, This is indi- 
cated to some extent by the lack of cor- 
relation between them and the histologic 
results. Functional derangement as judged 
by the spread reflex or by observations 
upon the motor power of the injected limb 
did not always accompany microscopic 
abnormality. This is not surprising. The 
damage to nerve fibers may be too slight 
to disturb function. 

The disappearance of the spread reflex 
after the intraepineurial injection of a 
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radiopaque compound does not in itself 
prove the compound deleterious. The reflex 
occasionally disappeared when the nerve 
was merely exposed and handled. In such 
cases histologic studies showed only mini- 
mal degenerative and _ inflammatory 
changes. In time functional recovery and 
regeneration followed, with only occasional 
histologic abnormality, such as slight mono- 
cytic infiltration of a somewhat thickened 
epineurial sheath. 

Since elevating a nerve with a nerve 
hook, though convenient, may result in 
functional and microscopic changes, it is 
advisable, whenever possible, to inject 
the nerve while still in its bed. It is true 
that holding a nerve taut on a nerve hook 
does facilitate the injection. However, 
positioning the neighboring joints to 
straighten out the tortuosity of the nerve 
may achieve this effect. 

After the attempted intraepineurial in- 
jection of the radiopaque compounds used 
in this study, the loss of spread reflex 
or other functional alterations was some- 
times delayed. This was the case also in 
experiments with the use of penicillin. 
It is probably due to the transport of the 
injected material, so that it comes to lie 
in intimate relationship with nerve fibers. 
Or it may be due to increasing inflamma- 
tion during the first few days or the first 
week after injection. Such effects, in fact, 
usually remained latent no more than a 
week. Occasionally during this period the 
functional deficit increased gradually. 

The injection of emulsified pantopaque 
into the sciatic nerve of one animal was 
followed nineteen days later by paralysis 
of the opposite, non-injected limb. In 
another animal in which pantopaque, also 
emulsified with the Tweens, was used, 
bilateral paralysis of the hind limbs oc- 
curred even though the sciatic nerve of 
but one limb was injected. These results 
are probably attributable to migration of 
the emulsified pantopaque into the spinal 
canal and thence along the contralateral 
lumbosacral nerve roots to the 
nerve. 


sciatic 
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Such transport of radiopaque compounds 
has been demonstrated roentgenographical- 
ly in our study. It occurred in the case of a 
rabbit into which 1 cc. of physically emul- 
sified pantopaque was injected. The in- 
jected sciatic nerve, the subarachnoid 
space, and two nerve roots of the contra- 
lateral lumbosacral plexus were all de- 
lineated. The paralysis was probably due 
to direct toxic action of the emulsified 
pantopaque on the opposite nerve roots. 
The spinal cord was unfortunately not 
obtained for examination in this case. It is 
possible that a direct toxic effect on the 
spinal cord, such as we saw” in a rabbit 
after penicillin injection into a nerve, may 
have occurred in these cases. ; 

Such migrations are understandable in 
view of the relationship of meninges to 
peripheral nerve sheaths. The epineurium 
is the direct prolongation of the dura 
mater; the perineurium is the peripheral 
extension of the arachnoid.”! The epineurial 
space is therefore potentially connected 
with the subdural space. Probably when 
the radiopaque material enters the sub- 
arachnoid space, the needle point or the 
injection mass penetrates the epineurial 
space and lies within the perineurial space. 

There is a space, potentially at least, 
between the perineurium and the epineuri- 
um (epineurial space). Another space exists 
between the endoneurium—which is the 
peripheral prolongation of the pia mater 
over the nerve fibers—and the perineurium 
(perineurial space). Various connections be- 
tween these spaces appear to exist. For 
example, after the injection of thorotrast 
just under the epineurium, granules of 
this material may be seen in great numbers 
adjacent to nerve fibers. It is possible in 
such cases that the thorotrast was engulfed 
and transported by the phagocytic cells. 
Whether such migrations might cross con- 
nective tissue septa rather than move 
along existent, established pathways is 
problematical. 

The question of a true current of fluid 
within these spaces is unsettled. However, 
these spaces are injectable. Both centrif- 
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ugal and centripetal flow occasionally re- 
sulted from the same injection. Panto- 
paque, after being initially injected, showed 
little or no migration and a very slow rate 
of absorption over many weeks or months. 
This fact casts some doubt on the presence 
of a true fluid circulation within these 
spaces. The evidence, however, is incon- 
clusive because of the artificial injection 
pressure used, which might damage nerve 
tissue. Impairment of the absorptive 
mechanism might result therefrom. 

The delineation of the intraspinal area 
by the pantopaque injected in our experi- 
ments raises the question whether this 
medium was contained within the sub- 
arachnoid or the subdural space or possibly 
both. French, Strain and Jones® have in- 
vestigated this problem by injecting iodi- 
nated compounds colored with carbon to 
serve as a tracer. The course of this medi- 
um was then followed roentgenographical- 
ly and later by direct microscopic exami- 
nation. Sometimes it was found to be in 
the subdural as well as in the subarachnoid 
space. In the experiments of Sullivan and 
Mortensen” a light brominized oil colored 
with scharlach R was injected into the 
sciatic nerve of rabbits. After several hours 
the colored oil was seen to be present in 
the subarachnoid space. 

There is evidence that active movement 
of an extremity increases the rate of move- 
ment of tissue fluid through it.‘ Therefore, 
we undertook experiments to determine 
whether vigorous muscular contractions of 
an extemity might accelerate the flow of 
pantopaque injected into the sciatic nerve. 
Subepineurial injections of 0.2 cc. of 
pantopaque were made in the sciatic 
nerves of two dogs and two rabbits bi- 
laterally. After operation, while the animals 
were still anesthetized, and at daily inter- 
vals for the three days following, the 
muscles of one of the injected lower limbs 
were stimulated with galvanic current 
strong enough to produce vigorous flexion 
contractions at the knee and plantar 
contractions at the ankle. Approximately 
fifty such stimuli were applied each day. 
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There was no evidence in these animals 
that such stimulations had any effect on 
the flow of the radiopaque medium in the 
nerve. 

The technique of neurography, whereby 
the contrast medium is deposited in the 
epineurial or perineurial space, is at pres- 
ent uncertain and to some extent a matter 
of chance. If certain precautions are taken, 
however, satisfactory sciatic neurograms 
may be obtained in rabbits in at least 50 
per cent of the cases. Success increases 
with practice. 

Proper placement of the hypodermic 
needle is essential for a good neurogram. It 
must be inserted just through the epi- 
neurium and about 1 cm. along the nerve. 
The medium should be injected so that a 
small wheal appears and flows freely along 
the nerve. If extravasation occurs from 
back pressure or local ballooning without 
much extension of the material, the needle 
must be withdrawn. It may then be intro- 
duced at another point along the nerve. 

After injection with any of the contrast 
media the sciatic nerve was never com- 
pletely visualized roentgenographically 
from spine to heel. Nevertheless, satis- 
factory visualization of the nerve from 
spine to knee or below this level often 
occurred. 

The use of pantopaque, or any other con- 
trast medium now available, for delineat- 
ing peripheral nerves roentgenographically 
has certainly not reached the stage of de- 
velopment where it can be used as a routine 
diagnostic procedure. The injection tech- 
nique is at present too uncertain. It should 
be reserved for special clinical problems 
where information concerning the physical 
status of a nerve and the location of its 
lesion is urgently required and cannot 
readily be obtained by any relatively safe 
procedure. In such cases probably not more 
than 0.2 cc. of pantopaque should be in- 
jected. Larger quantities may seriously 
damage the nerve. This technique should 
be used with full awareness of its limitations 
and only by investigators experienced in 
its use on experimental animals. 
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When neurography is attempted, the 
nerve should always be exposed at opera- 
tion. Any contrast medium is much better 
tolerated within the epineurial or peri- 
neurial spaces than intraneurially. Some 
damage to nerve fibers results when the 
material comes into direct contact with 
the nerve fibers. For this reason the per- 
cutaneous injection of nerves is unsafe. 

CONCLUSIONS 

1. With intraepineurially injected argy- 
rol, porotargol, hippuran, skiodan, sodium 
iodide, neo-iopax, 6-iodo-d-galactose, visco- 
rayopake, diodrast or air, either unsatis- 
factory neurograms were obtained or, 
when they were satisfactory, the com- 
pounds had marked toxic effects upon the 
sciatic nerve of rabbits functionally and 
structurally. 

2. Thorotrast (6.25-25 per cent) pro- 
vided satisfactory neurograms. But in view 
of the known late harmful effects of this 
radioactive compound, its use for clinical 
neurography should be discontinued. 

3. Very good delineation of the sciatic 
nerve was obtained with lipiodol. Its intra- 
epineurial injection, however, is difficult 
because of its great viscosity. Moreover, 
ill effects were encountered following its 
injection. 

4. Satisfactory neurograms are obtain- 
able with pantopaque, alone or in emulsion 
form. But 

A. Pantopaque emulsified chemically 
with Tween 20, Tween 80 or with Yelkin 
BSS has a markedly deleterious effect on 
nerves, as functional and _ histological 
studies showed. 

B. Pantopaque in original form or after 
emulsification by the supersonic vibrating 
machine, when injected intraepineurially 
in amounts of 0.2 cc. in the sciatic nerves 
of rabbits, produces either no functional 
or histologic changes or minimal ones. 
With larger quantities, however, serious 
functional and_ histologic abnormalities 
may occur. These two forms of pantopaque 
seem to be essentially equal in the quality 
of the neurograms they produce, in their 
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absorbability and in their functional and 
histologic effect on the nerve. 

5. The use of small quantities (not more 
than 0.2 cc.) of unaltered pantopaque for 
delineating peripheral nerves, although 
promising in its clinical applicability, can- 
not yet qualify as a routine diagnostic 
procedure. The search for more suitable 
contrast media should be continued. 


I. M. Tarlov, M.D. 
1150 Fifth Ave. 
New York. 29, N. Y. 
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ISODOSE MEASUREMENTS OF LINEAR RADIUM 
SOURCES IN AIR AND WATER BY MEANS OF 
AN AUTOMATIC ISODOSE RECORDER*} 


By GERALD J. HINE, Pu.D.,! and MILTON FRIEDMAN, M.D? 


NEW YORK, NEW YORK 


INTRODUCTION 

HE Paterson and Parker gamma-ray 

dosage system is constructed mathe- 
matically on one confirmed calibration: 
1 milligram hour exposure from a point 
source of radium filtered with 0.5 mm. 
platinum, delivers at a distance of I cm. 
an intensity of 8.4 gamma roentgens. From 
this value, dosage tables were constructed 
mathematically for simple and complex 
arrangements of radium sources. The data 
in these tables have not yet been satisfac- 
torily confirmed by measurements. 

For a simple linear radium source, the 
calculated intensity distribution for the 
gamma radiation coming from the sides 
is probably correct. The radiation field 
around the ends, however, can be obtained 
mathematically only with some approxima- 
tions®:!° due to the unknown self-filtration 
factor of radium and the complexity of 
mathematical evaluation of oblique filtra- 
tion through the walls of the capsule. With 
the aid of a scintillation counter as a gam- 
ma-ray detector, together with an auto- 
matic isodose recording device, the radia- 
tion fields around various radium sources 
were surveyed by means of isodose curves 
and compared with those derived mathe- 
matically. 


CLINICAL NEEDS FOR IMPROVED 
ISODOSE STUDIES 


A biological demonstration of the dis- 
tribution of the radiation around a tan- 
dem of linear radium sources is shown in 
Figure 1. A formerly employed technique 


*p 


resented at the Thirty-Second Annual Meeting, American Radium Society, New York, N. Y., May 25 


for treating keloids entailed the placement 
of four radium tubes on an abdominal scar 
immediately after excision of a keloid in 
a female Negro. Each tube contained 10 
mg. radium with an active length of 2 cm. 
and filtration of 1.5 mm. Pt; exposure 240 


mg. hr. per tube. An intense second degree 


Fic 1. Second degree skin reaction of four radium 
tubes in tandem on an abdominal scar of a female 
Negro after excision of a keloid. 


skin reaction, measuring 2 cm. in diameter 
was obtained in ten days (Fig. 1). This re- 
action was more intense near the center 
of each radium tube and less intense around 
its end. The region of obviously low radia~- 
tion effect, where the ends of two tubes 
were touching each other, is remarkable. 
Published isodose curves do not portray 
isodose patterns quite consistent with this 
finding. 

Various radium techniques are applied 
in treating carcinoma of the corpus uteri. 
Dosage estimation following insertion of 


26 
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several tandems or multiple tubes, whose 
long axis is perpendicular to the fundus, 
requires an accurate knowledge of the ra- 
diation distribution at the ends of the 
sources. Where a triangular arrangement 
of linear radium sources is employed, the 
problems are quite similar. Radioauto- 
graphs (Fig. 2) indicate that the radiation 


Fic. 2. Radioautograph of a triangular arrangement 
of four radium tubes for treatment of carcinoma 
of the corpus uteri. 


field at the cornu where two tubes are 
pointing is weak.? A more cxact knowledge 
of the distribution of radiation coming off 
the ends of a radium capsule would be 
helpful. 

In the Walter Reed technique for treat- 
ing cancer of the bladder, an inflatable 
balloon catheter containing a single radium 
tube is inserted into the bladder, and the 
long axis of the radium capsule points 
toward the vesical neck.* Since most blad- 
der cancers are located in the lower portion 
of the bladder around the vesical neck and 
trigone, they are irradiated predominantly 
by radiation coming off the ends of a 
radium capsule. It is therefore necessary 
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to have a precise knowledge of the in- 
tensity distribution around these gamma- 
ray sources. 

Similarly, one of the techniques used in 
the treatment of cancer of the maxillary 
antrum entails placing a single radium 
capsule in the center of the antral cavity. 
Improper understanding of the radiation 
field has been responsible for some failures. 

The above examples, which are only a 
few of a great number, illustrate the need 
for an accurate knowledge of the radiation 
field around radioactive sources employed 
in radiotherapy. 


THE AUTOMATIC ISODOSE RECORDER 


An instrument® has been developed re- 
cently which enables the experimental 
investigation of the radiation field of a 
single source as well as of a number of 
gamma-ray sources arranged in any con- 
figuration. The complete results are ob- 
tained in a very short time and with a 
high accuracy compared with other meth- 
ods. The main features of the instrument 
will be discussed here in a somewhat 
less technical form than described 
viously in a physical journal.° 

The gamma-ray detector used in this 
instrument is a scintillation counter which 
overcomes some of the defects of the air 
ionization chamber when employed for 
this purpose.® The radiosensitive part of 
the scintillation counter consists of a small, 
cylindrical, calcium tungstate crystal 1/8 
inch in diameter and 1/8 inch in height 
(volume 0.03 cm.*). The incident gamma 
rays produce small light flashes in the 
crystal which are conducted through a long 
quartz rod to a light-sensitive tube (photo- 
multiplier). This tube converts the light 
flashes into electric pulses which can be 
amplified and transmitted through cables 
to the recording part of the instrument. 

The isodose recorder is built in two units, 
both partly visible in Figures 3 and 4. The 
two assemblies can be positioned at a dis- 
tance from each other so that the radiation 
intensity at the recording device always 
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remains within safe limits. 

The photomultiplier tube, covered by 
an aluminum light shield, is situated above 
the water tank visible in Figure 3. The thin 
aluminum tube pointing down into the 
water tank is connected with the photo- 
multiplier housing. It contains the light- 
conducting quartz rod (15 inches long) and 
the scintillation crystal mounted at the 
bottom end of the rod. The radium source, 
placed near the crystal at the center of the 
water tank, is mounted on a vertical motor 
shaft protruding up through the floor of the 
tank, which can be filled with water as a 
scattering medium. 

When tracing an isodose curve, the ra- 
dium source is rotated slowly at two to six 
minutes per revolution. The scintillation 
crystal, controlled by an electronic circuit, 
can automatically slide in a straight line 
toward and away from the radium source. 
For tracing an isodose curve, the electronic 
circuit is preset to accept a fixed number of 
scintillations per second (e.g., correspond- 
ing to 50 roentgens per hour). During the 
course of a single rotation of the radium 
source, the counter scans the field of radia- 
tion emitted from the source. It auto- 
matically moves to a position relative to 
the source at which it will continually regis- 
ter that number of scintillations which is 
equivalent to the preset value (e.g., 50 
r/hr.). 

In the recording apparatus (Fig. 4) the 
relative movements of the source and 
counter are duplicated. The turntable with 
recording paper rotates synchronously with 
the gamma-ray source. The recording pen 
moves back and forth simultaneously with 
the scintillation counter. This movement 
is accomplished by a servomechanism. As 
a result, the pen draws an isodose curve on 
the paper while the instrument is in opera- 
tion, 

By selecting, through the electronic cir- 
cuit, various intensity values, a set of 
isodose curves is traced in the same plane. 
The source may then be raised or lowered 
and a new corresponding set of curves 
recorded in a different selected plane. 


Isodose Measurements of Linear Radium Sources 


Fic. 3. Scintillation counter assembly. In the center 
of the water tank are the radioactive source and 
the radiation detector. 


CALIBRATION OF THE SCINTIL- 
LATION COUNTER 


The measurements of radiation doses in 
roentgens requires the determination of 
the number of ion pairs produced in a 
given volume of air. The ionization chamber 
is the only instrument known which allows 
the performance of such measurements.! 
Other radiation detectors such as the 
Geiger-Miller counter or the scintillation 
counter register only a fraction of the 
incident gamma rays.? The number of 
counts registered is not an indication of 
the energy spectrum of the radiation, and 
dosages cannot be determined from the 
number of gamma rays present in a given 
volume if their energies, or that fraction 
of their energies absorbed in the volume, is 
unknown. Therefore, the scintillation coun- 
ter in its present form is calibrated by 
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comparison with ionization chamber meas- 
urements. 

As mentioned above, the intensity of a 
I mg. radium point source filtered with 0.5 
mm. Pt is known to be 8.4 r/hr. at 1 cm. 
distance.! The attenuation of the radiation 
intensity is given by the inverse square 
law for distances within which the absorp- 
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due to scattering of the gamma rays is not 
known. Therefore, the radiation field of a 
point source 1n a scattering medium can- 
not be calculated by the inverse square 
law. Calibration is possible, however, by 
comparing the number of counts registered 
at various distances from a point source in 
a scattering medium (water) with ioniza- 


Fic. 4. Recording assembly. On the top plate of the electronic cabinet are shown 
turntable and recording pen. 


tion of the radium gamma rays in air can 
be neglected. Therefore, the radiation in- 
tensity of a point source can easily be cal- 
culated and expressed in roentgens. 

By traversing the field of a calibrated 
radium source with the scintillation coun- 
ter, the relation between the number of 
registered counts and the dose in roentgens 
as a function of distance from the source 
center can be established. A calibration 
obtained in this manner is limited to the 
recording of isodose curves surrounding 
radium sources. Similar calibration curves 
from other emitters are required because 
of the difference in the gamma-ray spec- 
trum from different emitters. 

For mediums other than air, the gamma- 
ray distribution around a point source 


tion chamber measurements taken under 
the same conditions. 


COMPARISON OF RADIUM TUBES O1 
DIFFERENT CONSTRUCTION 

Radioautographs (similar to the one in 
Fig. 5) of different types of radium tubes 
show that the radiation fields around both 
ends of each tube vary considerably. 
There is a broad conical zone of markedly 
diminished intensity at each end. Travers- 
ing one or both of these zones (depending 
on the amount of platinum filtration) is a 
pencil beam of relatively increased in- 
tensity. The diminished intensity is due 
predominantly to heavy oblique filtration. 
The pencil beam appears at that end of the 
tube where the filtration is approximately 
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that of the stated wall thickness (e.g., 0.5 
mm. Pt). At the opposite end, where the 
tube has been finally sealed by a thick plug 
of platinum, the filtration is higher, and the 
radiation intensity is reduced. Some tubes 
have an eyelet in the latter end, but this 
does not significantly change the filtration. 

Four different types of linear radium 
tubes have been investigated with the 
automatic isodose recorder. The specifica- 
tions of these tubes are listed as A, B, C, 
and D in Table 1. 

Three individual tubes of Type A were 
tested for uniformity of their construction. 
They yielded the same isodose curves with- 
in the accuracy of the instrument. In Figure 
6 a portion of one recording of isodose 
curves is compared with mathematically 
constructed curves, derived from data in 
the tables of Wolf® and Quimby.’ These 
tables do not take into account irregulari- 


ties due to construction characteristics of 


tube. The 
mathematically derived isodose curves are 
consequently symmetrical with respect to 
the perpendicular central axis. The experi- 


the two ends of the radium 


mentally obtained isodose curves agree 
well with the calculated field distribution 
around the sides of the radium 


source. 
However, near the tube erid with the 
heavier filtration the isodose recorder 


shows the radiation intensity to be sig- 
nificantly reduced. 

By rotating the obtained iosdose pattern 
around the tube axis, the complete three- 
dimensional isodose surfaces can be con- 
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Fic. §. Radioautograph of a single radium tube (0.5 
mm. Pt filtration). 


structed. Close to the radium tube they 
have the shape of a prolate spheroid (egg- 
shaped), as shown in Figure 6. Beyond a 
distance of 2 cm. from the central axis of 
the source under consideration, the iso- 
dose surfaces gradually assume the shape 
of an oblate spheroid (tangerine-shaped), 
in which the radium source is eccentrically 
situated between the two poles. This is 
clinically significant in intracavity irradia- 
tion with a single centrally located radium 
source. 

Source B with 1 mm. Pt filtration pro- 
duces the same general shape of isodose 
curves (Fig. 7) as source A with 0.5 mm. Pt 
filtration. Its intensity is reduced as ex- 
pected. 


TaB_e | 
Quantity Active External External 
of Radium) Length iltration Diameter Length Type of Construction 
(mg.) (mm.) (mm. Pt) (mm.) (mm.) 
A 25 12 a 2.25 1§ No eyelet 
B 25 I 1.0 *.% 15 Round end with eyelet 
Cc 26.4 10 1.8 6.¢ 18 Capsule (wall thickness 1.3 mm. 
platinum) containing eight 3.3 
mg. cells (wall thickness of each 
cell 0.2 mm. Pt). One tapered 
end with eyelet 
D 50 2 1.5 5 25.5 | Round end with small eyelet 
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Fic. 6. Calculated and recorded isodose curves of a 25 mg. radium tube, 0.5 mm. Pt 
filtration. Intensities are 180, 90, 50, 33, 22, and 13 roentgens per hour. 


Fic. 7. A 25 mg. radium tube with 1 mm. Pt filtration 
(180, 90, 50, 33, 22, and 13 roentgens per hour). 


Fic. 8. A 1.3 mm. Pt capsule containing 8 cells 3.3 
mg. radium and 0.2 mm. Pt each. Isodose intensi- 
22, and 13 roentgens per hour. 


ties 180, 90, 50, 33, 
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Source C, of completely different interior 
construction (see Table 1), produces isodose 
contours with pronounced flattening at the 
poles (Fig. 8). Its complex construction 
has made it impossible to calculate isodose 
curves accurately. The automatic isodose 
recorder discloses the shape of the curves 
from such a source in a short period of time. 
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average radiation intensity over the crystal 
volume only can be determined. In regions 
of slowly changing radiation intensity the 
present resolving power is adequate. How- 
ever, at the tube ends, where the pencil 
beam has a width comparable with the 
dimensions of the crystal, the results are 
strongly influenced by the finite resolving 
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Fic. 9. Drawing of recorded isodose curves for a 50 mg. radium tube with 1.5 mm. Pt 


filtration. (Intensities 180, 90, 50, 33, 22, and 13 roentgens per hour.) 


Source D, with a heavy filtration similar 
to that of source C, also shows isodose 
contour shapes of oblate spheroids (Fig. 
g). A filtration of 1.5 mm. Pt is advan- 
tageous for an improved tube construction 
producing more nearly symmetrical radia- 
tion fields at the ends. 

The dimensions of the scintillation crys- 
tal (diameter 1/8 inch, height 1/8 inch) 
limit the resolving power of the instrument. 
At any point in the radiation field, an 


power (Fig. 6, 7, and 9). The use of an even 
smaller crystal would improve the resolu- 
tion considerably and would define the 
pencil beam more clearly. 

Not included in Table 1 were several 
tubes wherein it was suspected that the 
radium salt was improperly packed within 
the capsules. The isodose curves of two 
out of three 15 mg. sources (0.5 mm. Pt 
filtration) with the same specifications 
were found to be identical and symmetrical 
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with respect to their perpendicular center 
axis. The third tube, however, showed 
a distorted pattern with an increased in- 
tensity at one part of the tube. This pic- 
ture could not be changed by striking the 
tube rather hard in order to shake the 
radium inside. A considerable fraction of 
the radon emanated by the radium adheres 
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placed in contact, the resultant isodose 
contours are again symmetrical, but less 
indented at the poles. 

Figure 11 was recorded from a tandem 
composed of four radium tubes; two tubes 
contained 25 mg. radium each and two 
12.5 mg. each. Filtration was 0.5 mm. Pt 
for each tube. Two sets of isodose curves 


) 


rattan 


Fig. 10. Two 25 mg. radium tubes in tandem (0.5 mm. Pt filtration). The ends of heavy 
filtration are pointing (a) at opposite directions; (4) at the same direction. 


to the latter, and the gas is not uniformly 
dispersed throughout the tube. A defect of 
this type can be detected with isodose re- 
cording. 


ISODOSE CONTOURS PRODUCED 
BY MULTIPLE SOURCES 

Since simple linear sources produce 
asymmetrical isodose curves, multiple lin- 
ear sources in tandem arrangement should 
yield results dependent on the position 
of the tubes relative to each other. Figure 
10 shows two sets of isodose curves from 
the same pair of radium tubes. In Figure 
10a the plugged ends of the tubes point 
in opposite directions. A symmetrical 
pattern with indented ends is produced. 
In Figure 104 the upper tube is inverted 
so that the plugged ends point in the same 
direction. The expected asymmetrical pat- 
tern appears. When the plugged ends are 


of corresponding intensities were recorded. 
Figure 11a shows the distribution in the 
central plane of the four sources, and Figure 
114 in a parallel plane 7 mm. above the 
central plane. By this method three-dimen- 
sional isodose surfaces can be constructed 
for any combination of sources. 


COMPARISON OF AIR AND WATER 
MEASUREMENTS 

So far only preliminary studies have 
been made to investigate the effect of a 
scattering medium surrounding the radium 
source and the gamma-ray detector. A 
few results will be indicated briefly since 
they show the necessity for more thorough 
investigation. 

In the region close to the radium source 
the presence of a scattering medium (water) 
does not change the intensity distribution 
significantly. However, at some distance 
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from the source (about 3 cm. from a 1.5 
cm. length tube), an increase in intensity 
seems to appear in comparison with the air 
measurements.* 

By raising the water level in the tank 
(Fig. 3) while the source and the scintil- 
lation crystal remain at fixed positions, 
the following observations were made. As 
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measured intensity until the water reached 
a level about 3 inches above the source 
plane. Scattered gamma rays, which had 
not previously, now did reach the detector, 
since the scattering in air is negligible in 
comparison to that in water. 

The shape of the isodose curves, as ex- 
pected, is almost the same in air and water. 
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Fic. 11 Tandem of four radium tubes (2X 12.5 mg. and 2X25 mg. with 0.5 mm. Pt filtration each). In‘ensi- 


ties 250, 500, 1,000, 2,000, and 3,000 roentgens per 1,000 mg. hr. (a) Isodoses in center plane of the sources. 
(4) Corresponding isodoses in a parallel plane 7 mm. above the center plane. 


the water level was being raised slowly in 
the tank, an increase in intensity became 
visible when the water was 3 inches below 
the plane of the source and scintillation 
crystal. The dose increased until the water 
level reached the plane of the source and 
scintillation crystal. As soon as the water 
entered the region between source and 
detector, a sudden decrease in intensity 
was observed. This is due to absorption and 
deflection of a portion of the gamma rays 
by the water. A further rise of the water 
level again produced an increase of the 


* By surrounding the scintillation counter with 1 cm. lucite, the 
measurements in air or water were not aftected. This indicates 
that under the present conditions’ soft beta rays do not contribute 
to the detected intensity. 


However, the dose increases significantly 
due to the scattered gamma rays. The exact 
percentage increase has not yet been deter- 
mined, but is definitely more than Io per 
cent in some instances, and not negligible 
as has frequently been assumed. 
DISCUSSION 

The tracing of isodose curves described 
so far for radium sources can be applied 
to any other gamma-ray emitter. With the 
present instrument, curves are 
recorded in a short period of time (two to 
six minutes). The sensitivity of the ap- 
paratus is adjustable to radiation intensi- 
between 10 and 200 roentgens per 
hour. However, by changing the pulse 
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amplification, this dose interval can be 
extended in both directions. The accuracy 
of the recording is limited to about +5 
per cent by the stability of the electronic 
circuits and the response of the servo- 
mechanism. Both the speed of the isodose 
tracing and the accuracy obtained are 
adequate for practical clinical require- 
ments. This is an improvement over pre- 
vious methods. 

The scintillation crystal used in this first 
experiment is smaller than available air 
ionization chambers. Nevertheless, the 
crystal could not trace curves closer than 
5 mm. from the radium tube. A smaller 
crystal can easily be employed. It would 
permit survey of the radiation field closer 
to the radium tube. It would also increase 
the detector resolution so that narrow 
deviations, like the pencil beam coming 
from the end of the tube, could be more 
accurately delineated. 


SUMMARY 


By means of an automatic isodose re- 
corder, which employs a sintillation crystal 
as a radiation detector, isodose curves 
around radium sources can be measured in 
a short period of time with a good degree of 
accuracy. With certain exceptions, the iso- 
dose curves obtained with this instrument 
conform with isodose curves constructed 
mathematically. Commonly employed ra- 
dium tubes show an asymmetrical isodose 
pattern, rather than the symmetrical pat- 
tern described by numerous authors. [n- 
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creasing the filtration of a radium source re 
duces the intensity, as expected, and flattens 
the isodose curves at the tube ends. The 
presence of a scattering medium (water) 
surrounding the radium source, 
the dose at points not too close to the 
source by at least 10 per cent. 

Gerald J. Hine, Ph.D. 

Massachusetts Institute of Technology 

Department of Physics 

Cambridge 39, Mass. 
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CLINICAL ISODOSE CURVES*+ 


By R. LOEVINGER, Px.D., B. S. WOLF, M.D., and W. MINOWITZ, B.E.E. 


NEW YORK, NEW YORK 


INTRODUCTION 

HE present paper is of the nature of a 

progress report on a systematic investi- 
gation into the nature of isodose curves in 
finite phantoms. The bulk of the depth 
dose data available to clinicians has been 
obtained by measurements along the cen- 
tral axis of a roentgen-ray beam, in an 
infinite, homogeneous, tissue-equivalent 
phantom. Clinical depth doses may differ 
from these conventional values due either 
to the finite size or unusual shape of the 
irradiated region, or to the presence of bone 
or fat. The work being reported here indi- 
cates that it is possible to make some useful 
generalizations which serve to indicate the 
nature and extent of the deviations to be 
expected from the conventional, central- 
axis determinations and which serve also 
to simplify the determination of isodose 
curves in finite phantoms. 

The measurements to be reported were 
made with a 200 kv. (peak) roentgen-ray 
generator using a Villard circuit, at 50 cm. 
focus-skin distance, with 0.4 mm. Cu plus 
1 mm. Al added filter, giving a half-value 
layer of 1 mm. Cu. The fields were defined 
by lead-lined cones, with the limiting aper- 
ture at the surface of the phantom. 


INSTRUMENTATION 

Water has been used in this investigation 
as the phantom material. It has the follow- 
ing advantages: (1) its effective atomic 


number and density are close to that of 


tissue; (2) it is easily secured, in the same 
form, by all experimenters; (3) the placing 
of ionization chambers at arbitrary posi- 
tions is relatively simple; and (4) it allows 
simple alignment techniques, combining 
visual sighting with use of a roentgeno- 
scopic screen. There are two disadvantages 


to water as a phantom material: It requires 
water-tight ionization chambers; and the 
chambers can be introduced only from the 
top, requiring a horizontal roentgen-ray. 
It is-believed that these disadvantages are 
outweighed by the advantages. 

A condenser ionization chamber should 
have the following properties to be suitable 
for phantom measurements in water: (1) 
its active volume should be small in size. 
so that the dosage distribution is not ap- 
preciably disturbed, and measurements are 
meaningful in regions of appreciable dos- 
age gradient; (2) the walls of the measuring 
volume should be sufficiently air-equivalent 
to give isodose curves valid for dosage cal- 
culations in tissue; (3) it must be of suffi- 
cient sensitivity and stability; (4) it must 
be waterproof and reasonably rugged; and 
(5) that part of the chamber which is in 
the primary beam should be of such size, 
density, and atomic number that simul- 
taneous measurements with multiple cham- 
bers is feasible. Commercially available 
thimble chambers are not considered satis- 
factory. In Figure 1 is shown a condenser 
chamber which at least approximately 
meets these specifications, and which is 
made of inexpensive and easily available 
materials. The stem is } inch diameter 
polystyrene tubing. The central electrode 
is magnesium. The cap over the measuring 
volume is wood. The assembly is water- 
proofed by dipping in collodion, or by cov- 
ering with a thin rubber sheath. These 
chambers have the disadvantage that there 
is a small, apparently radiation-induced 
leakage, originating in the polystyrene, 
which leads to an uncertainty of a few per 
cent of full scale. This can be corrected for 
with satisfactory accuracy. 

The electrical instrument used in charg- 
ing and measuring the discharge of the 
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condenser chambers has been the Victoreen 
minometer electrometer. This instrument 
has the advantage of being simple, stable, 
and commercially available, and is of ade- 
quate precision. 

The chambers have a full scale sensitiv- 
ity of approximately 40 roentgens. Checked 


against the Victoreen r meter, in air, they 
show a variation in sensitivity of 8 per cent 
between 4 mm. Cu half-value layer at 
400 kv. (peak) and 0.5 mm. Cu half-value 
layer at 140 kv. (peak). 

These condenser chambers and the tech- 
niques by which they are used, have been 


ALUMINUM POLY STYRENE MAGNESIUM GRAPHITE WwOoOoD 


Uf 
VAY UI RRS QQ MYA GQ 
1 


WSS 
Jf 


Fic. 1. Schematic cross- section of condenser ionization chambers. Dimensions are in inches. The cap at the 
left is removed to make contact with minometer electrometer. The chambers are waterproofed by dipping 
in collodion. 


checked by comparing depth dose measure- 
ments made with them against accepted, 
published values. A typical comparison is 
shown in Figure 2. Our data agree well with 
the extrapolation chamber-pressdwood data 
of Quimby,’ and the water phantom- 
x OLIVER AND Kee condenser chamber data of Oliver and 
Kemp.? The Mayneord and Lamerton 
curve, taken from their survey of published 
data,' is not in good agreement, for reasons 
discussed by Oliver and Kemp. 

During the development of the chambers 
it was necessary to know how nearly air- 
equivalent the cap over the measuring 
volume must be to give valid depth dose 
measurements. In Figure 3 is shown a 
comparison of depth dose curves made with 
ionization chambers of different materials. 
The relative depth dose measurements are 
essentially the same, whether the measuring 
volume cap is made of aluminum (atomic 
number 13), or carbon (atomic number 6), 

ar ae or wood (effective atomic number about 7), 
chambers to beams of different energy, in 
air, showed strong wavelength differences. 
It can be concluded that depth dose meas- 
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Fic. 2. Central axis, infinite phantom depth dose 
measurements made in the present investigation, 
compared with published data. 
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urements, at least for roentgen-ray beams 
in the region of 1 mm. Cu half-value layer, 


are not sensitive to the atomic number of 


the ionization chamber material. The ef- 
fective atomic number of wood, just under 
7, is closer to that of air, which is about 
7.3, than any other simple material.4 


INFINITE PHANTOM MEASUREMENTS 


The word infinite, when applied to a 
roentgen-ray phantom, means “‘so large 
that larger will not change the readings.”’ 
To determine how big a phantom must be 
in order to be infinite in effect, it is neces- 
sary to determine experimentally how 
much phantom material is needed to satu- 
rate the scattering effect at the points 
where readings are taken. Our results, in 
agreement with published data by Quimby,? 
indicate that for saturation about 15 cm. 
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Fic. 3. Comparison of depth dose measurements 


made with ionization chambers of three different 
materials. The percentage depth dose is not a 
function of the wavelength response of the ioniza- 
tion chambers, within reasonable limits. 
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Kic. 4. The infinite water phantom, with four cham- 
bers and a treatment cone in place. The water level 
is about 2 cm. from the top. 


of phantom material is required distal to 
the point of measurement, and that 1 or 
2 cm. are required outside the primary 
beam. This statement, of course, applies 
to a radiation quality of 1 mm. Cu half- 
value layer. 

In Figure 4 is shown the plastic tank used 
for the infinite phantom measurements. 
The tank walls are } inch acrylic plastic. 
It is considerably larger than the beam in 
cross-section and 25 cm. deep in the direc- 
tion of the beam axis. It has been backed 
by 15 cm. of pressdwood, not shown in the 
figure, placed on the distal side, to give 
infinite phantom measurements to a depth 
of 20 cm. It was demonstrated that several 
chambers could be used simultaneously 
provided that their shadows did not over- 
lap. The chambers are supported by a 
plastic slab at the top of the phantom, in 
which a rectangular array of holes at 1 cm. 
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spacing has been drilled. The alignment of 
the chambers is accomplished by a second 
plastic slab, with an array of holes exactly 
matching the top slab, mounted about 6 cm. 
below the top of the tank. The apparent 
displacement of the aluminum bases of the 
chambers from the plastic stems is due to 
refraction by the water. One chamber is 
half-imbedded in the surface, to measure 
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Fic. 5. Central axis and off-axis depth dose curves 
in an infinite phantom. At the upper right is a 
schematic of the experimental set-up, with a trans- 
verse fall-off curve. The transverse fall-off is taken 
as 100 per cent on the central axis, and is the same 
at all depths, within the primary beam. 


the surface dose, though it is not apparent 
in the figure. 

Using this infinite phantom, depth dose 
measurements were made both on and off 
the central axis, with rectangular and 
circular fields of various sizes. Typical 
results are shown in Figure 5, where the 
percentage depth dose is shown plotted 
against the depth in centimeters, for a 10 
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by 15 cm. field. Depth dose measurements 
have been made along the central axis, 
and along lines 3, 5, and 7 cm. off the cen- 
tral axis and parallel to it. The sketch in 
the upper right-hand corner shows dia- 
grammatically the experimental set-up, 
with the cone at the surface of the phan- 
tom, the diverging primary beam, and the 
lines of measurement shown by broken 
lines. There are three things to be noted in 
this figure: First, it is a semi-logarithmic 
plot, and, as is well known, a straight 
line on such a graph means exponential 
attenuation. Second, the central axis depth 
dose curve is accurately a straight line 
for depths greater than about 4 cm. (This 
is also demonstrated by the published depth 
dose data cited above over a wide range of 
quality.) Third, the off-axis depth dose 
curves have the same general shape as the 
central axis curve, and beyond 4 cm. are 
accurately parallel to it. 

At first sight it might not seem surprising 
that the attenuation is exponential beyond 
the first few centimeters, but it must be 
remembered that the beam consists of a 
continuously changing mixture of primary 
and secondary radiation. At present, it is, 
not possible to explain theoretically this 
exponential attenuation. It must be con- 
sidered an experimental observation, useful 
because it simplifies calculation of depth 
doses. 

The fact that the off-axis curves are 
parallel to the central axis depth dose curve 
has practical significance. It means that 
the depth dose curve along any line parallel 
to the axis may be obtained by multiplying 
the central axis curve by a constant. More- 
over, the value of this constant is not a 
function of the depth, but only of the dis- 
tance from the central axis. These con- 
stants can then be determined by measur- 
ing the fall-off from the central axis dose 
along a line perpendicular to the axis, at a 
single convenient depth. For example, in 
the 10 by 15 cm. field illustrated, the meas- 
urements perpendicular to the axis were 
made at a depth of 5 cm. In this case, the 
transverse fall-off curve, which is taken 
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Fic. 6. Effective absorption coefficient as a function of field diameter. The three 
unlabeled points were circular fields. 


as 100 per cent at the axis of the beam, 
decreases to about go per cent at 6 cm. from 
the central axis, and to almost 70 per cent 
at the edge of the field. 

Whenever the attenuation curve is ex- 
ponential, it can be characterized by an 
“effective absorption coefficient.”” Depth 
dose measurements have been made for 
several fields of different sizes, at the stated 
half-value layer and focus-skin distance, 
and the effective absorption coefficients are 
plotted in Figure 6. The curve connects 
the points for the square and circular 
fields. The smallest field measured was 
about I cm. in diameter. The curve may 
be extrapolated to zero field size, giving 
the absorption coefficient for the primary 
beam alone, an important physical charac- 
teristic of the beam. It is seen that, as 
might be expected, the effective absorption 
coeficient for the elongated fields cor- 
responds to the absorption coefficient of a 
field smaller in area than the elongated 
field. 

The assignment of a unique absorption 
coeficient to the primary beam deserves 
some explanation. It will be recalled that 
the attenuation of the primary beam is the 


Fic. 7. The semi-infinite phantom, with three 
chambers and a treatment cone in place. The 
water level is about 3 cm. from the top. The depth 
in the direction of the beam is about 12 cm. 
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same as the attenuation of a very narrow, 
so-called ‘“‘pencil’” beam. Our smallest 
beam was about I cm. in diameter, and it 
showed exponential attenuation. It is as- 
sumed that a pencil beam would do like- 
wise, since the extrapolation is short. Two 
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by use of fluorescent screen. Brass rods are 
substituted for the ionization chambers, one 
rod having a hole, and the other a point, 
at the level of the center of the ionization 
chambers. With the water level just below 
the beam center, it is relatively easy to 
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Fic. 8. Central axis depth dose curves in semi-infinite water phantoms of four 
different depths, using a 5 cm. diameter field. 


factors tend to produce deviation from ex- 
ponential absorption in the primary beam: 
The inverse square effect would make the 
attenuation more rapid, and a hardening 
of the heterogeneous beam would make the 
attenuation /ess rapid than exponential. 
The resultant of the two is apparently very 
close to exponential attenuation, at this 
half-value layer and focus-skin distance 
at least. 

The measurement of depth doses in very 
narrow fields requires a precise alignment 
of field and beam axis. This is accomplished 


check the alignment by viewing the screen 
on the distal side through the viewing 
window of the therapy room. When neces- 
sary, the beam axis and line of measure- 
ments were made to coincide within 1 
millimeter. 


THE SEMI-INFINITE PHANTOM 


The first step in the transition from an 
infinite to a finite phantom is to reduce 
it to what we might call a plane, parallel, 
semi-infinite phantom. Such a phantom is 
shown in Figure 7. The term “semi- 
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infinite” is intended to describe the fact 
that the phantom is in effect infinite in all 
directions except in thickness. The phan- 
tom is made, and the chambers are sup- 
ported, in essentially the same fashion as in 
the infinite phantom, except that the back 
is movable, may be set at any desired depth, 


Clinical Isodose Curves 


1005 


central axis depth dose curves for the dif- 
ferent phantom thicknesses. Such a curve, 
of course, terminates abruptly with the 
exit dose. The four observed exit doses are 
connected by a dotted line marked ‘“‘exit 
dose curve.’’ The dotted straight line, 
computed from the extrapolated absorption 
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Fic. 9. Same as Figure 8, using a 10 by 10 cm. field. 


and is sealed against the sides and bottom 
with paraffin. 

In Figures 8, 9, and 10 are shown the 
results of measurements with this phantom. 
The percentage depth dose is plotted 
against the depth in centimeters. In con- 
tradistinction to the earlier graph, now 
backscatter has been included, that is, the 
air dose is taken as 100 per cent. The top 
curve is just the conventional, infinite 
phantom depth dose curve. The other solid 
curves are the experimentally determined 


coefficient just described, represents the 
attenuation of the primary beam. Note that 
the exit dose curve is a straight line, ac- 
curately parallel to the infinite phantom 
depth dose curve, beyond 4 cm. The exit 
dose curve, like the primary beam curve, 
must go to 100 at zero depth. 

There is considerable information in a 
graph of this type. For example, con- 
sidering the 20 by 20 cm. field of Figure 10, 
the depth dose at 10 cm. may be consid- 
ered to be made up of three components, 


10 
SN 
se 
Ww 
| | 
125 
z0 “cN 
\ 
‘ 


1006 R. Loevinger, B. S. Wolf and W. Minowitz 


as follows: The primary beam alone at 10 
cm. depth gives a dose of 12 r, for 100 r in 
air. Adding to that the forward scatter 
component brings the dose up to 34 r, which 
is the value of the exit dose curve at 10 cm. 
Then adding to that the saturated back- 
scatter of an infinite phantom brings the 
dose up to 54 r, which is just the value of 
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The difference between any depth dose 
curve and the exit dose curve represents 
just the contribution due to backséatter. 
At the surface this difference takes on just 
the conventional backscatter value. 

The fact that the infinite phantom depth 
dose curve, and the exit dose curve are 
parallel beyond about 4 cm. means that 
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Fic. 10. Same as Figure 8, using a 20 by 20 cm. field. 


the infinite phantom depth dose curve at 
10 cm. A finite phantom may have less 
than saturated backscatter, as, for exam- 
ple, with the 12.5 cm. thick phantom, 
where backscatter by the distal 2.5 cm. 
brings the total dose up to 49 r, which is 
just the value of the depth dose curve for 
the 12.5 cm. phantom at 10 cm. depth. 
Thus, in general, the difference between 
the exit dose curve and the primary beam 
curve, at a given depth, represents the 
dose due to forward scatter at that depth. 


the backscatter contribution is a constant 
fraction of the total dose at these depths. 
At the surface, backscatter is a slightly 
smaller fraction of the total dose. 

The exit dose may of course be read 


directly from the graph for a phantom of 


any thickness. 

Thus, with a graph of this type, the dose 
at any depth may be analyzed into its 
components for an infinite or a finite 
phantom. It is seen that for phantoms of 12 
and 20 cm. thickness, the depth dose curve 
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has an exponential central portion, with a 
proximal transition region which lies below 
the exponential straight line due to un- 
saturated forward scatter, and a distal 
transition region which lies below the ex- 
ponential line due to unsaturated back- 
scatter. Since each of these transition re- 
gions is 4 to § cm. in thickness, the depth 
dose curve for the 4 and 6 cm. phantoms 
are lacking an exponential central portion. 


From such a graph we can get an idea of 


how much deviation to expect from infinite 
phantom doses. The maximum deviation 
of course occurs for the exit dose, which for 
this field and half-value layer is always 
about 40 per cent less than the infinite 
phantom depth dose. It is interesting to 
note that for phantoms of Io cm. or 
more in thickness, the central axis depth 
dose is within a few per cent of the con- 
ventional infinite phantom values, except 
for the last 4 cm. The smaller fields give 
qualitatively similar graphs, and the finite 
phantom measurements show relatively 
less deviation from the infinite phantom 
values. [It was found that with these semi- 
infinite phantoms, too, the off-axis depth 
dose curves have the same shape as the 
central axis curves, and can be computed 
from the central axis curve simply by mul- 
tiplying by a constant. 


CIRCULAR PHANTOMS 

The viewpoints and techniques illus- 
trated in the discussion of infinite and semi- 
infinite phantoms, have been applied to 
phantoms of a more immediate clinical 
interest. In Figure 11 is shown a phantom 
representing the neck, used in studying 
dosage distribution in therapy of the 
larynx. The phantom is made of about 
1/16 inch acrylic plastic, and is, of course, 
filled with water. A plastic tube, 16 mm. 
inner diameter, was placed in the approxi- 
mate position of the trachea to study 
the effect of an air column. 

Figure 12 shows the depth dose curve as 
measured in this neck phantom. (The 
dotted lines in the sketch show the lines 
along which the measurements were taken.) 
Note that the off-axis depth dose curves 
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Fic. 11. Neck phantom with three chambers and 
treatment cone in place. The water level is about 
2 cm. below the lower plastic sheet. 


are parallel to the central axis curve, and 
that all these curves can be described in 
the same terms as were the curves in the 
finite, plane phantoms: there is an expo- 
nential central portion and a proximal and 
distal transition region. The dose posterior 
to the central axis is less than the central 
axis dose, as in an infinite phantom. How- 
ever, the dose anterior to the central axis 
is greater than the central dose. The ante- 
rior tapering of the neck has the effect of 
shifting the depth dose curves without 
changing their shape. The line of measure- 
ment I cm. anterior to the central axis 
runs through the air column. The curve 
is displaced due to the absence of water, 
but distal to the air column the displaced 
curve resumes the slope and shape cha- 
acteristic of all the other measured depth 
dose curves. The depth dose curve taken 4 
cm. posterior to the central axis runs paral- 
lel to the others where it is inside the pri- 
mary beam, but flops over where it crosses 
the edge of the diverging primary beam. 
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Fic. 12. Central axis and off-axis depth dose curves 
with the neck phantom. The sketch at the lower 
left is a schematic of the experimental set-up. The 
line of measurement of 4 cm. posterior to the beam 
axis crosses the edge of the primary beam, which 
accounts for the bend in the corresponding depth 
dose curve. 
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Fic. 13. Isodose curves for unilateral field in the neck 
phantom. The dotted lines show an air column and 
its effect on the isodose curves. The numbers out- 
side the primary beam to the left indicate depth 
dose at those points. 
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Thus the practical significance of the pres- 
ent approach is that the task of securing 
the clinical dosage information in finite 
phantoms is not as formidable as is gen- 
erally believed. It is only necessary to 
measure a central axis depth dose curve, 
and then take one set of measurements 
perpendicular to the central axis along the 
midline, to determine the entire dosage 
situation inside the primary beam, in this 
one plane. 
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Fic. 14. Isodose curves for bilateral field in the neck 
phantom. The curves above the midline show the 
dose distribution in the normal phantom, and 
below the midline the curves show the dose distri- 
bution in the presence of the air column shown. 


While all necessary dosage information is 
contained in the central axis and off-axis 
depth dose curves, for maximum clarity 
and usefulness it is necessary to translate 
this information into the familiar isodose 
curves. To do this is of course a matter of 
simple arithmetic only. Figure 13 shows 
such isodose curves for a single lateral 
field to the neck phantom. The dotted 
lines show the displacement of the isodose 
curves due to the air column. There was no 
measurable displacement except distal to 
the air column. Posteriorly, the isodose 
curves curl up at the edge of the beam, 
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in the usual fashion. Anteriorly, the isodose 
curves tend to follow the proximal contour 
of the phantom. 

In Figure 14 are shown the isodose curves 
resulting from a bilateral application of this 
field. Above are shown the curves in the 
absence of the air column, and below are 
shown the isodose curves in the presence of 
the air column. Note that now the isodose 
curves have a general tendency to run 
parallel to the central axis of the beams. 
The air column has the effect of producing 
more uniform dosage anteriorly, and less 
uniform dosage posteriorly, without, how- 
ever, changing the over-all decrease in dose 
in the anteroposterior direction, across the 
air column. The anterior taper of the neck 
of course produces a hot spot at the an- 
terior surface on the midline, of about 
170 r for 100 r in air to each of two lateral 
fields. 

Measurements have also been made 
with cylindrical phantoms of 8, 10, and 12 
cm. diameter, using on- and off-axis fields 
of various sizes. The results conform to the 
general viewpoint already given. The Io 
cm. diameter cylinder was approximately 
the same size as the neck phantom, and 
gave results so nearly identical that it was 
clear that phantoms which are precise rep- 
licas of the body are not required. A 
simple geometrical shape should ordinarily 
be sufficient for clinical purposes. 


CONCLUSION 


Though it has not been possible thus far 
to compute theoretically a depth dose 
curve in an infinite phantom, an empirical 
approach has been developed over a period 
of years which is both convenient and 
adequate for clinical purposes. It is our 
belief that this empirical method can be 
generalized so that it will apply to finite 
phantoms in a fashion sufficiently simple 
to be useful to the clinician. 


R. Loevinger, Ph.D. 
Mount Sinai Hospital 
New York 29, N.Y. 
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DISCUSSION 
Dr. WittiaAM Harris, New York, N. Y. I 


suppose that to many of you this seems to be a 
step backward—that is, that anybody would 
have the temerity to still worry about 200 kv. 
with all the great enthusiasm about so-called 
supervoltages and radioactive isotopes, but 
there are still a few old-timers like myself who 
feel that voltages in the range of 200 kv. have 
still a great field of usefulness. It will probably 
be a long time before most of us will have ap- 
paratus in the range of a million or more, and 
also it is possible that the higher voltages may 
show no superiority over 200 kv. 

This work by Drs. Wolf and Loevinger was 
stimulated by our desire to see whether we 
could approach homogeneous doses in a tumor. 
I suppose the same technique can be applied to 
any voltage in the future and we feel, from a 
practical point of view, that we have already 
learned something by this investigation; for 
instance, in the treatment of cancer of the 
larynx in which we are very much interested. 

It is clear from these charts in the study of 
the larynx, that there is a “‘hot spot” in the 
thyroid cartilage with this technique and it 
probably explains the reason for the cartilage 
necrosis that one sees occasionally in the treat- 
ment of cancer of the larynx where there is no 
invasion by disease. It is the plan of Drs. Wolf 
and Loevinger, I believe, to apply this tech- 
nique and study, to other parts of the body. 

For instance, up to now, I imagine most 
people used charts on an empirical basis where 
most of the off-axis determinations were made 
by calculation. We plan to use this on ex- 
tremities, in the pelvis, in the lungs, and in 
other parts where studies of this kind may 
point to a better technical approach to the 
treatment of cancer. 
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RADIUM NEEDLE THERAPY IN CANCER 
OF THE CERVIX UTERI 


DESCRIPTION OF A NEW INSTRUMENT 
By HOLLON W. FARR, M.D.,* and DOUGLAS J. ROBERTS, M.D. +} 


HARTFORD, CONNECTICUT 


— the report by Pitts and Water- 
man? on radium needle therapy in 
cancer of the cervix uteri, this has been the 
treatment of choice at this institution. 
External irradiation to pelvic fields is used 
as a preliminary measure to help in the con- 
trol of node-bearing areas, particularly in 
the Stage 11 and 111 cases. To insure uniform 
therapy and results, most cases have been 
treated and supervised by the same group 
of men since 1936. 

Our method has been to implant long 
parametrial needles lateral to the cervix 
and uterus and to implant shorter needles 
through the cervix into the uterus in a 
somewhat concentric manner, individualiz- 
ing each case, thus attempting to ad- 
minister a uniform dosage of radiation to 
the cervix, neck of the uterus and to each 
parametrial region. The needles used vary 
from 2 to 6 cm. in length, the number de- 
pending upon the ability to space these so 


dosage. A tandem intrauterine radium ap- 
plication is generally used in conjunction 
with the needles. 

Needle insertion in the early case with 
mobile uterus can be surprisingly inexact 


Fic. 1. The instrument is 12 inches long and has a 
diameter corresponding to that of a No. 6 Hagar 
dilator. The jaws open gradually to 180 degrees b) 
turning the handle. 


* Former Senior Assistant Resident in Surgery, Hartford Hospital. 
t Radiologist, Hartford Hospital. 
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because of movement of the fundus when 
the cervix is anchored by the usual single- 
hook tenaculum. Likewise the technique 
in the frozen pelvis can be difficult for lack 
of visualization of the direction and depth 
of the uterine cavity. Absence 
or replacement of the entire 


of the cervix 
cervix with 


friable carcinoma offers another difficulty 


Fic. 2. Film showing tractor in position to start 


radium needle implantation. 


in the proper placement of the needles. To 
correct these sources of error, one of us 
(H.W.F.) suggested the use of an old in- 
strument for a new purpose. 

The Young Straight Prostatic Tractor 
is a genitourinary instrument for the trans- 
urethral stabilization of the prostate in the 
perineal approach for prostatectomy, and 
is available at all large surgical instrument 
manufacturing concerns. It has proved to 
be of great benefit in our experience in 
completely stabilizing the uterus, as well 
as delineating the length and direction of 
the uterine canal. 

The technique of using this instrument 
has been developed as follows: The cervix 
is grasped with a tenaculum, tissue for 
biopsy may be taken, the cervix is dilated, 


Radium Needle Therapy in Cancer of the Cervix Uteri 
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Fic. 3. Same patient showing radium needles in good 
position, a corona of twelve shorter cervical needle- 
and four parametrial long needles and tandem in- 
trauterine applicator. 


the tractor is inserted and the tenaculum 
removed, and the tractor jaws are spread. 
The last maneuver must be done gently, as 
there is danger of uterine perforation—an 
error which we have not experienced as yet. 
Parametrial and cervical needles are then 
inserted with relative ease and security 
without tenaculum interference. The in- 
strument is then withdrawn and the radium 
tandem applicator inserted in the uterine 
canal enclosed in rubber tubing which. is 
then stitched to the area of the external 

The fault of the instrument lies only in 
its efficiency, in that the operator has such 
tremendous leverage on the corpus that 
he tends to pull and thus prolapse it, dis- 
torting the normal parametrial structures 
as well as the fornices. Gentleness and pre- 
cision will result in superior radium needle 
distribution. 

It is conceivable that this instrument 
would also be useful in interstitial radiation 
with the newer radioactive substances in 
needle form, when they are available. 


Douglas J. Roberts, M.D. 
85 Jefferson St. 
Hartford, Conn, 
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port on radium treatment of carcinoma of cer- 
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THE CAST 


ECENTLY Dorph! reported a case of 

pernicious vomiting with fatal ter- 
mination following application of a body 
cast and, in order to call attention to the 
possibility of such danger, he presented a 
full study of the problem referred to as 
the “‘cast syndrome.” 

The case of Dorph presented the follow- 
ing clinical course. A young girl, eighteen 
years of age, had been thrown from the 
handle bars of a motorcycle, sustaining a 
compound fracture of the lower third of 
the left femur. After two weeks’ traction, 
she was placed in a body cast to immobilize 
the femur. Almost immediately she de- 
veloped vomiting and three days later the 
cast had to be cut over the abdomen to re- 
lieve the pressure. The patient was dis- 
charged to her home in apparently good 
condition but had to be rehospitalized 
nearly two weeks later because of recurrent 
attacks of vomiting. An additional portion 
of the cast was cut out but after a short 
temporary relief she started to vomit 
every few hours. At this time a Levin tube 
was passed, leading to so much improve- 
ment that three days later the tube was 
removed and she was sent home. Within 
four days, however, she began to vomit 
again, at first periodically, and then al- 
most continuously. She soon became coma- 
tose and on the twelfth day following her 
last discharge she was re-admitted to the 
hospital in an unconscious state. A diag- 
nosis of acute alkalosis was made and 
emergency treatment instituted. The body 
cast had not been removed. Despite all 
measures taken the patient died six hours 
later. 


1 Dorph, M. H. The cast syndrome; review of the literature 
and report of a case. New England F. Med., Sept. 21, 1950, 243, 
440-442. 


SYNDROME 


The outstanding finding at the post- 
mortem examination was acute dilatation 
of the stomach, associated with massive 
pulmonary edema and myocardial degen- 
eration. The dilatation involved the en- 
tire stomach, which was the size of a small 
watermelon, as well as the duodenum up 
to the ligament of Treitz. Distally from 
this latter point the intestinal tract was 
normal in diameter. The transition from 
the greatly dilated caliber to the normal 
caliber was abrupt but there was no evi- 
dence of an organic obstructive lesion. 

Acute dilatation of the stomach is 
known to occur secondary to numerous 
factors of a diverse character. Prior to the 
widespread employment of suction in the 
early postoperative period, it constituted 
one of the common and most serious com- 
plications in all types of surgical inter- 
ventions. Thus Borchgrevink? in reporting 
in 1913 on a series of 138 collected cases 
found that in 66.6 per cent of them the 
acute gastric dilatation developed post- 
operatively, in 71 cases following laparot- 
omies and in 21 cases following extra- 
abdominal operations. In the laparotomy 
group, operations on the female genital 
organs gave the largest and on the biliary 
system the next largest number, with 30 
and 17 cases respectively, whereas in the 
extra-abdominal group there were 8 opera- 
tions on the extremities, 7 on the thorax, 
5 on the kidney and 1 on the face. Among 
the other causes listed by Borchgrevink 
were acute illness (15 cases), such as pneu- 
monia, typhoid fever, etc.; chronic illness 
(5 cases), mainly tuberculosis and diabetes; 
deformity of the spine (7 cases); overload- 
ing of the stomach, usually in gluttonous 


2 Borchgrevink, O. J. Acute dilatation of the stomach and its 
treatment. Surg., Gynec. & Obst., 1913, 26, 662-693. 
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persons (11 cases); blow to the abdomen 
(2 cases); confinement (2 cases), and indi- 
vidual disposition without apparent cause 
(4 cases). A closer analysis of the patients 
with deformity of the spine shows that one 
had an enormous lumbodorsal scoliosis and 
6 had spondylitic kyphosis with or without 
scoliosis. In the patient with lumbodorsal 
scoliosis there scarcely was space for a 
finger between the xiphoid process and 
the spine, and thus it was assumed that 
the deformity had produced a pressure on 
the stomach. In the other 6 patients, how- 
ever, Borchgrevink was inclined to disre- 
gard the influence of the spinal disorder 
and he attributed the onset of the gastric 
dilatation to overloading of the stomach, 
since there was a history of excessive eat- 
ing in nearly all cases. It is noteworthy 
that Borchgrevink, after such a thorough 
study of the problem, makes no mention 
of the possibility of an acute dilatation of 
the stomach arising from the effect of a 
body cast. 

With the advent of early gastric intuba- 
tion and efficient fluid-replacement ther- 
apy, postoperative acute dilatation of the 
stomach, to quote Wangensteen,’ “has 
come to be a rare complication.” Similarly, 
its incidence has greatly decreased in most 
of the other acute and chronic disorders 
enumerated above. There can be no doubt, 
however, that “the potential for its oc- 
currence is ever present” and that con- 
tinuous vigilance is necessary if one is to 
prevent a full development of the syn- 
drome with its frequently fatal outcome. 

Dorph,' in reviewing the literature on 
acute dilatation of the stomach due to the 
application of body cast, was able to col- 
lect 4 cases, 3 of which terminated fatally. 
The first case was described by Willett‘ 
in 1878. A young boy, seventeen years old, 
soon after being placed in a Sayre’s body 
jacket to correct a kyphotic spine, devel- 
oped pernicious vomiting and although the 

3 Wangensteen, O. H. Intestinal Obstructions. Second edition. 
Charles C Thomas, Springfield, Illinois, 1949, pp. 343-344. 
4 Willett, A, Fatal vomiting following application of plaster- 


of-Paris bandage in case of spinal curvature. St. Bartholomew's 
Hosp. Rec., 1878, 14, 333-335- 
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cast had been removed he died two days 
later. Postmortem examination revealed 
acute dilatation of the stomach without 
evidence of organic obstruction. In 1880 
a similar observation was made by Buz- 
zard® who applied a body cast to a twenty- 
two year old boy afflicted with Pott’s dis- 
ease. This patient felt relieved for a period 
of six days; then, after a copious meal, he 
suddenly developed severe vomiting and 
died in forty-eight hours, again despite the 
fact that the cast had been removed as soon 
as the vomiting started. Postmortem exam- 
ination showed acute dilatation of the 
stomach and duodenum with a “kink” at 
the duodenojejunal junction which Buz- 
zard interpreted as a pressure from the 
superior mesenteric artery. The third case 
was reported in 1go1 by Kelling® in an 
article dealing with the mechanism of acute 
dilatation of the stomach. Kelling’s patient, 
a girl sixteen years of age, had a full body 
cast applied for the correction of a con- 
genital lumbodorsal scoliosis. Two days 
later she developed pernicious vomiting 
but after removal of the cast, withdrawal 
of 3 liters of fluid through a stomach tube 
and the administration of clysis, she started 
to improve and in two weeks had com- 
pletely recovered. 

The fourth case, described by Conley 
and Miller? in 1935, is unusual in the sense 
that the extreme dilatation of the stomach 
led to rupture of the organ with death re- 
sulting from peritonitis and septicemia. 


The case is that of a girl, fifteen years of 


age, who was admitted to the Cook County 
Hospital with a diagnosis of idiopathic 
scoliosis. She was placed on a Bradford 
frame with neck and pelvic traction and 
since there was no improvement on re- 
peated roentgenographic examinations, at 
the end of ten weeks a body and neck cast 
was applied. After a few days she was dis- 

5 Buzzard, T. Case of paraplegia from Pott’s disease: treatment 
by Sayre’s jacket: intestinal obstruction: death from kink in 
duodenum. Tr. Clin. Soc. London, 1880, 73, 157-166. 

6 Kelling, G. Uber den Mechanismus der akuten Magendilata 
tion. Arch. f. klin. Chir., 1901, 64, 393-417. 

7 Conley, Arthur, and Miller, D. S. Acute dilatation of the 


stomach with perforation following body cast application. Jndust. 
Med., 1935, 4, 185-186. 
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charged to her home in good condition, 
Nearly six weeks later, however, she had 
to be re-admitted as an emergency owing to 
a persistent vomiting associated with se- 
vere pain in the epigastrium. The cast was 
removed and following establishment of a 
diagnosis of acute dilatation of the stomach 
by means of a few swallows of barium mix- 
ture, Wangensteen intubation and fluid- 
replacement therapy was instituted. Paro- 
titis and septicemia developed and the 
patient died eight days after re-admission. 
At necropsy multiple ruptures of the gastric 
wall were found with perforation of one of 
the ruptures into the abdominal cavity. 
The ruptures were located in the fundus 
which represented the weakest region of 
the greatly dilated stomach. 

Dorph also cites the unreported case of a 
twenty-two year old woman observed at 
Temple University Hospital in Philadel- 
phia who after being placed in a body cast 
for a lumbar injury developed a syndrome 
similar to that observed in his own case, 
likewise terminating in death. 

Although it would seem to appear from 
Dorph’s compilation that the so-called 
cast syndrome is comparatively rare it is 
probable that the condition occurs more 
frequently than is generally assumed. 
Conley and Miller,’ for example, state 
that after observing their above described 
case they searched through the records of 
their hospital and came across 2 additional 
cases of acute dilatation of the stomach 
following application of the body cast. 
Wangensteen® feels that the potential for 
occurrence of acute dilatation of the 
stomach is so high that he routinely applies 
suction to an indwelling duodenal tube in 
all cases in which plaster of paris cast is 
applied following hyperextension of the 
spine. 

Much has been written on the patho- 
genesis of acute dilatation of the stomach, 
especially as it concerns the postoperative 
form, but the problem still remains rather 
obscure and confused. Briefly, the follow- 
ing are the principal theories suggested: 
(1) Paralysis of the stomach. This is the 
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oldest theory, first proposed by Brinton’ 
in 1859 and expounded since then by many 
investigators. (2) Obstruction of the third 
portion of the duodenum by mesenteric 
compression. This theory was advanced 
by von Rokitansky® in 1861 who assumed 
that acute dilatation is simply a high ob- 
struction caused by pressure of the mesen- 
tery and superior mesenteric vessels on 
the duodenum as it crosses the spine. (3) 
Reflex atony of the stomach with failure of 
resorption of the gastric and pancreatic 
juices. Dragstedt and his coworkers!’ pre- 
sented evidence to the effect that the acute 
dilatation of the stomach is due to reflex 
inhibition of the peripheral gastric motor 
mechanism through efferent impulses 
reaching the stomach by way of the vagi 
and splanchnics. The atonic stomach fails 
to resorb the gastric and pancreatic juices 
and more particularly the sodium and 
chloride excreted in them. In certain cases 
a secondary mesenteric obstruction also 
occurs adding another obstacle to the pas- 
sage of the juices into the lower bowel. (4) 
Air sucking due to relaxation of the supe- 
rior esophageal sphincter. Morris, Ivy and 
Maddock" believe that the large quanti- 
ties of air which are always present in 
acute dilatation of the stomach are best 
explained by assuming a relaxation of the 
superior esophageal sphincter while a nega- 
tive intra-esophageal pressure is developed 
by inspiration. And there are still other 
theories. 

It is probable that in the cast syndrome 
the acute dilatation of the stomach is the 
result of the hyperextended position of the 
spine and/or of the considerably reduced 
excursion of the abdominal muscles. By 


8 Brinton, W. Lectures on disease of the stomach. Churchill & 
Sons, London, 1859, pp. 291-3 

® yon Rokitansky, C. Incarceration. In: Lehrbuch der patho- 
logischen Anatomie. Third edition. W. Braumiiller, Wien, 1861, 
vol. 3, pp. 187-191. 

10 Dragstedt, L. R. Acute dilatation of the stomach. In: 
Lewis’ Practice of Surgery. W. F. Prior Co., Hagerstown, Md., 
vol. VI. Chapter 10, pp. 1-18; also, Dragstedt, L. R., Mont- 
gomery, M.L., Ellis, J. C., and Matthews, W. B. The pathogenesis 
of acute dilatation of the stomach. Surg., Gynec. 
52, 1075-1086. 

1 Morris, C. R., Ivy, A. C., and Maddock, W. G. Mechanism 
of acute abdominal distention; some observations. Arch. Surg., 
1947, 55) 101-124. 
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following the theory of von Rokitansky 
both of these factors could lead to a com- 
pression of the third portion of the duo- 
denum by the mesentery and the superior 
mesenteric vessels. A concomitant partici- 
pation of the duodenum and stomach in 
the process of dilatation, as demonstrated 
at all postmortem examinations, lends con- 
siderable support to such assumption. 

It is a surprising fact that roentgen ex- 
amination has been used very little in the 
diagnosis of the cast syndrome. The only 
reference to a roentgen study is found in 
the article of Conley and Miller.’ These 
authors administered a few swallows of a 
barium mixture and were able to visualize 
an enormously dilated stomach. They have 
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also noted on the same roentgenogram, as 
an incidental finding, that the nasal tube 
used for suction was curled up in the esoph- 
agus, necessitating re-insertion into the 
stomach. 

Although a clinical diagnosis of acute 
dilatation of the stomach is comparatively 
easy, especially if the condition occurs post- 
operatively or following overloading of the 
stomach, it appears nevertheless that roent- 
gen examination has definite value under 
certain circumstances. In the cast syn- 
drome, it aids in making a correct diagnosis 
at a stage which may mean the difference 
between life and death of the patient. 


T. Leucutia, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


States OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shoreham Hotel, 
Washington, D.C., Sept. 25-28, 1951. 

AMERICAN RapiuM SOCIETY 
Secretary, Dr. J. E. Wirth, U. S. Marine Hospital, Balti- 
more, Md. Annual meeting: Hotel Claridge, Atlantic 
City, N. J., June 7-9, 1951. 

RADIOLOGICAL Society oF NORTH AMERICA 
Secretary, Dr. D. S, Childs, 713 E. Genesee St., Syracuse 
2, N. Y., Annual meeting: Palmer House, Chicago, IIl., 
Dec. 10-15, 1950. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C, Stronach, 20 N. Wacker 
Drive, Chicago 6. 

SecTION ON RapioLocy, AMERICAN MEDICAL AssOcIATION 
Secretary, Dr. P. C. Hodges, 950 E. s9th St., Chicago, Ill. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Meets 
time and place Alabama State Medical Association. 

Arizona AssociATION OF PATHOLOGISTS AND RADIOLOGISTS 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA Socirry 
Secretary, Dr. T. F. Leigh, Emory Univ. Hospital, 
Emory University, Ga. Meets monthly, except during 
three summer months, on second Friday evening. 

BROOKLYN RoENTGEN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brook- 
lyn, N. Y. Meets monthly fourth Tuesday, Oct. through 
April. 

BurFraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Cantrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Ouro RaDIoLocicat Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoentTGEN SOCIETY 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ill. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C, Elsey, 927 Carew Tower, Cincinnati 
2, Ohio, Meets last Monday of each month, September 
to May, inclusive. 

CurveLANnD Society 
Secretary, Dr. J. R. Hannan, 10515 Carnegie Ave., Cleve- 
land 6, Ohio. Meetings at 6:45 p.m. on fourth Monday of 
each month from October to April. 

Cotoravo Rapro.ocicat Society 
Secretary, Dr. Paul E. RePass, 306 Republic Bldg., 


Denver 2, Colo. Meets third Friday of each month at 
University of Colorado Medical Center or at Denver 
Athletic Club. 
Connecticut VALLEY Rapio.oaic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 
Hartford, Conn. Meets second Friday Oct. and April. 
Datias-Fort WortH Roentcen Stupy Cius 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroir RoenTGen Ray RaApium Society 
Secretary, Dr. J. C. Cook, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
East Bay RoENTGEN Society 
Secretary, Dr. Dan Tucker, 434-30th St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. T. H. Lipscomb, 30 W. Beaver St., Jack- 
sonville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GeoraiA RApDIoLoaicaL Society 
Secretary, Dr. R. C. Pendergrass, Americus, Ga. Meets in 
mid-winter and at annual meeting of Medical Association 
of Georgia in the spring. 
GREATER Miami RapIo.ocica Society 
Secretary, Dr. David Kirsh, 712 duPont Bldg., Miami 32, 
Florida. Meets last Wednesday of each month at 8:00 
p.M. at Veterans Administration Regional Office. 
Houston X-ray Cius 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St. 
Houston 4, Texas. Meets fourth Monday each month, 
RaDIOLocIcaL Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
RADIOLOGICAL SocigTy 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Il]. Meets three times a year. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M,. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 
Kansas RADIOLOGICAL SociETY 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 
Kentucky Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Kincs County Rapio.ocicat Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., — 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Assn. Building. 
Lou1s1ANA RADIOLOGICAL SocIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 


* Secretaries of societies are requested to send timely information promptly to the Editor 
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Socisty 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Marne Raptovosicat Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 

Miami Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

MicuiGAn AssociATION OF ROBNTGEBNOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Mip-Hupson Rapiotocica Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.M., fourth Tuesday each 
month, Sept. to May. 

Mitwaukes Roentcen Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RapDIoLocicat Society 
Secretary, Dr. L. A. Nash, 572 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

NsBRASKA RADIOLOGICAL SocIBTY 
Secretary, Dr. J. E. Downing, 816 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

New Hampsuire Roentcen Ray Socisty 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New Roentoen Society 
Secretary, Dr. J. L. Olpp, 49 Ivy Lane, Tenafly, N. J. 
Meets monthly on third Monday, New York Academy of 
Medicine, at 8:30 P.M. 

Nortu Carona Rapio.ocicar Society 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Nortu Dakota Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHERN CALriForNIA 
Secretary, Dr. C. W. Wauters, 701 High St., Auburn, 
Calif. Meets at dinner last Monday, every second 
month, except June, July and August. 

Ouro Strate RaDIoLocIcaL Society 
Secretary, Dr. E. C. Elsey, 927 Carew Tower, Cincinnati 
2, Ohio, 

State Rapio.ocicat Society 
Secretary, Dr. W. E. Brown, 21st & Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon Socirty 
Secretary, Dr. C. T. Jessell, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M. 

Or.eans Parisw Rapro.ocicat Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric Nortuwest Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric Roentcen Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 

Roentcen Ray Society 
Secretary, Dr. G. P. Keefer, American Oncologic Hos- 
pital, Philadelphia 4, Pa. Meets first Thursday each 
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month October to May, at 8:00 p.m., in Thomson Hall, 
College of Physicians. 

PirrsBuRGH ROENTGEN SocigTy 
Secretary Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa, Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

Queens Roentcen Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 

RaDIoLocica Section, BALTIMORE Mepicat Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, Sept. to May. 

Rapro.ocicat Section, Connecticut Mepicat Sociery 
Secretary, Dr. Fred Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. . 

Section, District or 
Society 
Secretary, Dr. K. C. Corley, 1835 Eye St., N. W., 
Washington, D. C. Meets Medical Society Auditorium 
third Thursday, Jan., March, May, Oct. at 8:00 P.M. 

Rapro.ocicat Section, SourHERN MepIcat AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Raprotocicat Society or New JERSEY 
Secretary, Dr. Peter Gianquinto, 685 High St,, Newark, 
N. J. Meets annually at Atlantic City at time of State 
Medical Society and mid-winter at Elizabeth, N. J. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. A. V. Winchell, 40 Meigs St., Rochester, 
N. Y. Meets monthly on last Monday from September 
through May, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Rapto.ocicat Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

Str. Louis Society or Raproocists 
Secretary, Dr. H. R. Senturia, Pasteur Medical Building, 
St. Louis, Mo. Meets fourth Wednesday each month, 
except June, July, August, and September. 

San Dieco RoentTGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Rapro.ocy, CaLirorniaA AssociATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Rapro.ocy, Strate Mepicar Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, IIl. 

SHREVEPORT RADIOLOGICAL CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutn Carona X-Ray Society 
Secretary, Dr. S. H. Fisher, 107 E. North St., Greenville, 
S. C. One meeting with South Carolina Medical Associa- 
tion in May, others arranged by President. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RaDIOLocIcaL Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Meets Galveston, Jan 19 and 20, 1951. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLtocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University or Wisconsin ConFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Uran State Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St.,Salt Lake 
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City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VIRGINIA RADIOLOGICAL Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually i in October. 

WasHINGTON State RapIoLocicaL Society 
Secretary, Dr. R. C. Kiltz, 705 Medical-Dental Bldg., 
Everett, Wash. Meets fourth Monday each month, Oc. 
tober through May, College Club, Seattle. 

WisconsIn RADIOLOGICAL SOCIETY 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Stupy or San Francisco 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francisco, 
8, Calif. Meets Jan. to July, Lane Hall, Stanford Univ. 
Hospital; July to Dec. San Francisco Hospital. 

Cusa, Mexico anp CENTRAL AMERICA 

SociEDAD DE RapioLocia y FIs1oTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocreEDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11 
Mexico, D. F. Meets first Monday of each month. 

SocieDAD Rapro.écicaA PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 

British Empire 

BraitisH InstiITUTE OF RapIoLocy INCORPORATED WITH 
THE RONTGEN SocIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 

Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 

FacuLty OF RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 

SecTION OF RADIOLOGY OF THE RoyAL Society or Mepr- 
cine (ConFINED TO MepicaL MemBers) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 

Section OF RapioLocy, CANADIAN MeEpIcAL AssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociéTE CANADIENNE- FRANCAISE D "ELECTROLOGIE ET DB 
RaproLocie MépIcALes 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

AusTRALIAN AND New ZEALAND ASSOCIATION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 

Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. ].. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 
Brisbane. 
South Australia, Dr. R.de G. Burnard, 170 North Ter- 
race, Adelaide. 
Western Australia, Dr. 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


131 Wickham Terrace, 


A. M. Nelson, 


SouTH AMERICA 
Asoctacion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 
SociapaD ARGENTINA Da RADIOLOGIA 
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Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SocrEDAD ARGENTINA DE RaproLocfa, FILIAt Det LirorAL 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 7:00 P.M., 663 Italia St., Rosario. 

SocieDADE BraAsILEIRA DE RADIOLOGIA MEDICA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second W ednesday at 9 P.M. in Sao Paulc at Av. Briga- 
deiro Luiz Antonio, "id 

SociEDAD CoLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34, No. 17-34, 
Bogota, Colombia. Meets last Wednesday of each month. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SociEDAD DE RapIoLocica, CANCEROLOGIA 
Mepica Det UruGuay 
Secretary, Dr. Arias Bellini, A 
Montevideo, Uruguay. 


y Fisica 


v. Agraciada 1464, Piso 13, 


ConTINENTAL Evurops 

SociéTE Betce pe RaproLocig 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

CESKOSLOVENSKA SPOLECNOST 
RADIOLOGII V PRAZE 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Society oF RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 
Warsaw, Poland. 

Gpansk Section, Society oF RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SocreTATEA ROMANA DE RapDIOLoGIE s1 ELECTROLOGIB 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Att-Russtan RoentTGen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S.A. Reinberg and S. G. Simonson. 
Meets annually. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SociEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain, Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT 
De RADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 

SocreTa ITALIANA DI RaproLtocia Mepica 
Secretary Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


PRO RONTGENOLOGII A 
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MID-WINTER RADIOLOGICAL 
CONFERENCE 

The Third Annual Mid-Winter Radio- 
logical Conference, sponsored by the Los 
Angeles Radiological Society, will be held 
at the Biltmore Hotel, Los Angeles, Cali- 
fornia, on February 24 and 25, 1951. Non- 
radiological colleagues interested in any of 
the courses are, of course, invited to attend. 
The cost for the entire two-day session is 
$15.00. A banquet will be held on Saturday 
evening, February 25, at which the guest 
speaker will be Dr. W. Edward Chamber- 
lain, Professor and Chairman of the De- 
partment of Radiology, Temple University, 
Philadelphia, Pennsylvania. A second out- 
of-state speaker at the Conference will be 
Dr. Edward B. D. Neuhauser, Roentgenol- 
ogist, Infants and Children’s Hospital, 
Boston, Massachusetts. The fee for the 
banquet will be $5.00. Reservations for the 
Conference and banquet should be ac- 
companied by a check for $20.00 andsent 
to Dr. John B. Hamilton, 210 North Cen- 
tral Avenue, Glendale 3, California. 

Hotel reservations may be made by ap- 
plying directly to the convention manager 
of the Biltmore Hotel, Los Angeles, Cali- 
fornia. Early reservations are suggested 
since accommodations are limited. 


INSERVICE TRAINING COURSE IN 
RADIOLOGICAL HEALTH 

The School of Public Health of the Uni- 
versity of Michigan is offering an Inservice 
Training Course in Radiological Health to 
be given on February 5-8, 1951. 

This course is designed especially for the 
average health department personnel such 
as health officers, engineers and sanitarians, 
industrial hygiene personnel, and perhaps 
some nurses, with a view also to serving 
such workers in industry as find the indi- 
cated coverage sufficiently related to their 
problems. While the course is set up to 
meet a need presented by public health 
workers of Michigan, interested persons 
elsewhere are welcome. 

Applications for enrollment in the course 
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should be submitted in writing by letter 
addressed to H. E. Miller, School of Public 
Health, Ann Arbor, Michigan. The enroll- 
ment fee is $5.00. Applicants will be en- 
rolled to the extent of seating space avail- 
able. It is suggested therefore that persons 
planning to attend make early application. 
Persons enrolling and completing the 
course will receive an official “Record of 
Attendance.” 
There are a limited number of rooms 
(most of them doubles) available at the 
Michigan Union. Persons wishing rooming 
accommodations should make application 
as early as possible direct to the University 
of Michigan Union, Ann Arbor, Michigan. 
In making application be sure to state that 
the accommodation is requested in con- 
nection with attendance of this course. 


DR. L. R. SANTE HONORED 


On September 26, 1950, Dr. L. R. Sante 
of St. Louis was honored by a reunion of 
radiological residents who had trained un- 
der him at Saint Louis University School 
of Medicine and the St. Louis City Hos- 
pital during the past thirty years. Eighty 
persons consisting of former residents and 
their wives assembled from all parts of the 
United States at the Sheraton Hotel in St. 
Louis to do honor to their former chief. 
Dr. William H. Stewart of New York, Dr. 
Sante’s former teacher during World War 
I, acted as toastmaster for the occasion. 
Other speakers were Dr. Edgar Spinzig of 
St. Louis, Dr. Don English of Lima, Ohio, 
Dr. Arthur Echternacht of Fort Dodge, 
Iowa, and Dr. Don C. Weir, of St. Louis. 
During the evening Dr. and Mrs. Sante 
were presented with a beautiful television 
set. 


ATLANTA RADIOLOGICAL SOCIETY 


Atarecent meeting of the Atlanta Radio- 
logical Society, the following officers were 
elected for the coming year: President, Dr. 
William W. Bryan, Vice-President, Dr. 
George Hrdlicka; Secretary-Treasurer, Dr. 
Ted F. Leigh. 


_ 
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INDIANA ROENTGEN SOCIETY 
At the annual meeting of the Indiana 
Roentgen Society held on May 21, 1950, 
the following officers were elected for the 
year 1950-1951: President, Dr. Kenneth L. 
Olson, South Bend, Indiana; Vice-Prest- 
dent, Dr. G. H. Wisener, Richmond, Indi- 
ana; Secretary-Treasurer, Dr. William M. 
Loehr, Indianapolis, Indiana. 
AMERICAN RADIUM SOCIETY 
The Thirty-third Annual Meeting of the 
American Radium Society will be held at 
the Hotel Claridge, Atlantic City, New 
Jersey, on June 7, 8 and 4g, 1951. 
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CORRECTION 
In the paper by Gilbert H. Fletcher en- 
titled “The Planning of External Irradia- 
tion in Pelvic Cancer,” published in the 
July, 1950, issue of the JourRNAL, pp. 95- 
111, Figure 17 on page IIo contains an 
error. The lower left hand column of Figure 
17 should read as follows: 
Fields narrowed to cm. wide 
3. cm. from S 2000 r (air dose) 
2400 r (skin dose) 
Mx. T.D. 2400X 1.4 = 3360 r 
Mn. T.D. 2400X 1.2= 2880 r 
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ROENTGEN DIAGNOSIS 


HEAD 
GurpjiAn, E.S., Wessrer, J. E., and Lissner, 
H. R. The mechanism of skull fracture. ¥. 


Neurosurg., March, 1950, 7, 106-114. 


This study on the mechanism of skull frac- 
ture is based upon studies de- 
scribing the deformation pattern of the skull 
following impact. A more complete paper with 
the same title by the same authors is presented 


in Radiology, March, 1950, 54, 313-339, which 


stresscoat 


should be read in its entirety. 

It was found that, ‘“‘Whether a depressed 
fracture or a linear fracture is obtained depends 
entirely upon the velocity, the kinetic energy 
and, to a less extent, the shape of the injuring 
object. The area of impact is inbended, and in 
discrete regions of the skull there are evidences 
of outbending if the energy expenditure is ade- 
quate. If the area of inbending following impact 
rebounds without fracturing locally, a linear 
fracture may be initiated at a distance from the 
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SHaLtow, T. A., Wacner, F. B., Jr., and 
Mances, W. B.: Primary carcinoma of 
infrapapillary portion of duodenum...... 1044 

Poutanpt, K.: Detailed study of the juxtapy- 


loric portion of the duodenum.......... 1045 
Morpec ia, M., FerpMan, J., and Enrin, J.: 
Preferential localization in the duo- 
denum of a case of lymphosarcomatous 
1045 
Prévdr, R.: Roentgen diagnosis of inflam- 
matory lesions of the small intestine..... 1045 
Date, W. A., and Pearse, H. E.: Gas cysts of 
the intestines er 1046 
Buser, J. W., Kersner, J. B., and Patmer, 
W. L.: Carcinoma of the large bowel, 
analysis of clinical features of 478 cases, 
including eighty five year survivors...... 1046 
Lawson, E. H., and Wuirener, D. L.: Retro- 
grade jejunogastric intussusception... ... 1047 
DENNEEN, E. V., and Broperick, T. C.: Gall- 
—" intestinal obstruction . 1047 
Kay, S., and TatBert, P. C.: Adenoma of the 
iver, mixed type (hamartoma) .. 1047 
Rapaxkovicu, M.: Epidermoid cyst of the 
spleen. .... .. 1047 


Gynecology and Obstetrics 


GrinBeErGER, V.: Clinical feature of multiple 
primary neoplasms in gynecology .... 1048 
Tucker, Beatrice E., Sotomxin, M., and 
Asrams, B.: Study of face presentation in 
the normal mature fetus......... 1048 


area of inbending due to tearing apart forces 
from outbending of the skull. The fracture then 
extends both toward the point of impact and 
in the opposite direction. If the area of inbend- 
ing fails due to the magnitude and velocity of 
the blow, a depressed fracture is obtained. 
Linear fracture or fractures from outbending at 
a distance from the area of impact may be ob- 
tained if the velocity of the injuring object 
causing the depression is not too high. Tearing 
apart forces due to an impact are produced by 
bending of the bone and not by direct stress.” 
Norman Heilbrun, M.D. 


Gurpjian, E.S., J. E., and Lissner, 
H. R. The mechanism of skull fracture. 
Radiology, March, 1950, 54, 313 


33 
Following impact to the skull the area of pri- 
mary stress level is the weakest region and is the 
place where a fracture may be initiated. 
single linear fracture is initiated away from the 
point of impact and extends toward the point 
of impact as well as in the opposite direction. 


| 

| 
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The area of secondary stress level is the region 
where a second fracture line may be initiated 
with additional energy. This is due to outbend- 
ing peripheral to the point of contact. The areas 
of tertiary stress level are the regions where 
further fracture lines will be caused with ex- 
penditure of still more energy, resulting in a 
stellate pattern. 

The authors describe the mechanism of lin- 
ear, stellate, comminuted and depressed frac- 
tures. The patterns differ in different regions of 
same skull and occasionally in like regions of 
different skulls. 

Clinical skull fractures are correlated with 
experimental fractures produced in cadaver 
skulls and dried skulls coated with “‘stresscoat” 
brittle lacquer. 

Twenty-three figures of experimental and 
clinical skull fractures are included.—E. E. 
Seedorf, M.D. 


ScHOEPS, JOHANNES. Die Rd6ntgendiagnose 
der toxoplasmogenen Defekterkrankungen. 
(Roentgen diagnosis of toxoplasmic defects). 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, March, 1950, 72, 577-586. 


The term “toxoplasmic defects” includes all 
cases of physical or psychic defects ultimately 
attributable to toxoplasmosis and the ensuing 
defective healing. Because of the varied local- 
ization of the toxoplasmic encephalomyelitis 
Or meningitis, many varieties of irritative 
neurological, degenerative psychic, or endo- 
crinological conditions may arise. The roentgen 
diagnosis is based upon the typical course of 
the intrauterine hematogenous infection de- 
rived from the mother through the placental 
circulation, and having a marked predilection 
for the fetal brain and eye. Various regions of 
the brain, particularly the choroid plexuses, 
are involved, with the development of focal 
necrosis and eventual calcification. Hydro- 
cephalus frequently results from the scarring 
of the healing process blocking the circulation 
of the cerebrospinal fluid. 

Four cardinal points are involved in the 
diagnosis: 

(1) Bilateral intracranial calcifications, par- 
ticularly involving the choroid plexuses. These 
must be differentiated from calcification in the 
pineal, the falx, the hemangiomas of Sturge- 
Weber disease, arteriovenous aneurysms, arter- 
ies, brain tumors or cysts, tuberculomas, or 
calcified hematomas. Unilateral calcification in 
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association with hydrocephalus is practically 
diagnostic. The calcifications may be demon- 
strated in newborn or premature infants. 

(2) Hydrocephalus. Due to stenosis or ob- 
struction of the aqueduct of Sylvius. 

(3) Post-chorioretinitic eyeground changes 
(colobomata), other congenital degenerative 
ocular defects, including disturbances of inner- 
vation of the ocular muscles, and malformations 
such as microphthalmos. 

(4) Antibody neutralizing and complement 
fixation tests. Positive findings do not persist 
for any great length of time and would not 
normally be found in an older child or adult. 

Four cases are presented, the last of which is 
most interesting in that at the time of the ori- 
ginal examination only one eye was involved 
with old chorioretinitis, but a few months later 
there was an acute febrile episode with acute 
chorioretinitis of the other eye, at which time 
positive serological tests were found, the only 
ones in the series. This attack was treated with 
a sulfonamide with some improvement followed 
by a relapse despite continuation of the therapy. 
Atabrine was then given and the chorioretinitis 


quickly subsided.—f. 7. B. Light, M.D. 


Owen, R. D. The problem of hypopharyngeal 
carcinoma. Proc. Roy. Soc. Med., March, 
1950, 43, 157-170. 

The author stresses the importance of thor- 
ough investigation of all patients presenting 
symptoms of “pricking sensations in the 
throat,” voice changes of dysphagia. Although 
these symptoms may be produced by several 
other conditions the gravity of the malignancies 
of the postcricoid or hypopharyngeal region 
makes it essential that these lesions be ruled 
out by esophagoscopy. 

The author presents 34 cases, all females, 
which he has followed for fifteen years. Their 
presenting symptoms were dysphagia and sim- 
ple hypochromic anemia. All had direct exam- 
inations and dilatations to improve their 
swallowing; 23 are still alive with no evidence 
of malignancy; 5 have developed postcricoid 
carcinoma; 6 cases were lost as far as follow-ups 
were concerned with no evidence of carcinoma 
up to 1939. Patients with these symptoms must 
be followed closely for an indefinite period. 

The preferred treatment for the malignant 
lesion is radical pharyngolaryngectomy. Recur- 
rences are almost the rule in the simple pharyn- 
gectomy. Radiation therapy, he states, has been 
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of limited value in these cases. Two of the dis- 
cussants of the paper believe that radiation 
therapy is beneficial and the results from this 
form of therapy are improving. The author’s 
results were: 

Pharyngolaryngectomy 22 
vivals 18% 


cases 4-5 year sur- 


Lateral pharyngectomy 14 cases 2 year survivals 


The operative technique and plastic repair 
along with morbidity are discussed. Several 
good photographs of patients and of gross and 
microscopic specimen included.—F.. M, 


Windrow, M.D. 


are 


Tompkins, V. N., HayMAKEr, W., and Camp- 
BELL, E. H. Metastatic pineal tumors; a 
clinicopathologic report of two cases. 7. 
Neurosurg., March, 1950, 7, 159-169. 

The authors report in detail, the clinical and 
pathological findings in 2 cases of pineal tumor 
in which metastasis to the lung had occurred. 
These were among 13 fatal cases of pineal tum- 
ors which reached the Army Institute of Path- 
ology during World War II. Only 1 such case 
with metastasis had been previously reported in 
the literature. 

In both cases the evidence indicated that the 
tumors were primarily intracranial and that 
the nodules in the lungs were metastatic. Al- 
though operative manipulation rather than 
natural mechanisms may have caused the in- 
troduction of tumor fragments into the venous 
blood stream, the nodules in the lungs were 
none the less metastases. 

The question of the relationships of pinea- 
loma to atypical teratomas and seminoma is dis- 
cussed.—Norman Heilbrun, M.D. 

Ecker, ARTHUR. Hyperostosing meningioma of 
pterion; clay model as aid in surgical excision 
without bone flap. 7%. Neurosurg., March, 
1950, 7, 174-178. 

The author used modeling clay in a prepared 
skull to simulate the hyperostosis of a men- 
ingiomatous plaque. This proved invaluable for 
orientation in both the preoperative study and 
during the actual course of the operation. In 
the case reported the hyperostosed bone of 
temporal fossa, anterior fossa, middle fossa and 
posterolateral aspect of the orbit was removed 
by direct excision without the use of a bone 
flap. The dural defect was closed by means of a 
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pedicled graft made of pericranium and tem- 
poral fascia.— Norman Heilbrun, M.D. 


H. V., and Crotruers, B. Subdural fluid 
as a consequence of pneumoencephalography. 
Pediatrics, March, 1950, 5, 375-389. 
Pneumoencephalography may carry con- 

siderable risk which is usually justified, es- 
pecially in neurosurgical work, by the informa- 
tion which it furnishes. However, in the study 
of neurological disorders of childhood, such as 
cerebral palsy, epilepsy and feeblemindedness, 
the risk must be evaluated before the examina- 
tion is employed. The authors, after study of 
several hundred children with the above dis- 
orders, found the procedure well tolerated and 
the mortality negligible if no progressive dis- 
ease was present and the hydrodynamics of the 
cerebrospinal fluid were normal. 

However, they did find that in approximately 
one-third of their cases air entered the subdural 
space and that in some of these cases an air- 
fluid level appeared as the fluid was absorbed. 
In this latter group the children were found to 
take longer to recover from the diagnostic pro- 
cedure and some became very ill. The authors 
discuss the diagnosis of the presence of sub- 
dural air and the differentiation of it from cere- 
bral atrophy and hypoplasia. They emphasize 
that the bulk of the brain should be estimated 
from the size of the ventricles. They do not 
agree that the presence of subdural air indi- 
cates a pre-existing subdural hematoma unless 
the air is encysted or outlines a definite mass. 

The mechanism of entrance of air into the 
subdural space is generally accepted to be due 
to technical error by which the bevel of the 
needle is partly covered by the arachnoid mem- 
brane which in turn acts as a valve allowing 
fluid to flow out through the needle but when 
air is injected it passes into the subdural space 
instead of the subarachnoid space. Rents in the 
arachnoid may be an alternate route for the 
entrance of subdural air. 

Some mild reaction following encephalog- 
raphy due to mild meningeal irritation is the 
rule, but this is usually a short duration, sub- 
siding in twelve to thirty-six hours. In the case 
of children in whom subdural air was noted the 
authors found that this reaction either did not 
subside or subsided and reappeared, persisting 
for well over a week. The children were pale 
and drowsy, irritable if aroused, and had pro- 
jectile vomiting. These symptoms are not due 
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to the presence of the subdural air, according 
to the authors’ experience. They studied the 
records of 75 children who had a total of 87 con- 
secutive pneumoencephalographies. Subdural 
air was found in 37 percent of the cases. Over 
two-thirds of these cases were two years of age 
or under although the entire group was divided 
equally into those over and under two years of 
age. Eleven of the 31 cases in which subdural 
air was seen had disturbed postoperative 
courses. Several cases, in which a large quantity 
of subdural air was present had subsequent 
needling of the subdural space. Only 1 of 5 
cases without symptoms had fluid in the sub- 
dural space. However fluid was obtained in 
every one of 6 cases needled in whom symptoms 
were present. This fluid was blood-stained and 
had a high protein content. The symptoms were 
not related to the degree of subdural air. The 
fluid found was indistinguishable from that 
found in subdural hematomas in children. The 
authors also felt that the symptoms exhibited 
by these children were compatible with such a 
diagnosis. Illustrative case reports are given. 

The authors believe that the hematomas did 
not exist before the encephalography because 
of negative taps in several cases prior to en- 
cephalography; because the blood was fresh 
in the hematomas when removed; and because 
immediate benefit of symptoms was obtained 
following removal of the fluid. They suggest as 
the mechanism for the production of the hema- 
tomas that the cerebral veins passing from the 
brain to the superior longitudinal sinus are torn 
as the brain falls away from the cranium with 
the accumulation of air. 

The authors feel that the danger of subdural 
hematomas is greater where the brain is atro- 


phic.—R. M. Harvey, M.D. 


Psenner, L. Ein Beitrag zur R6ntgenologie 
und Klinik des fotalen Hypophysenadenoms. 
(A clinical and roentgenological contribution 
on fetal adenoma of the hypophysis.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen ver. m. Réntgen- 
praxis, March, 1950, 72, 586-590. 


This is a case report, with abstracts of § addi- 
tional cases from the literature. A rather large 
tumor had destroyed the sella and invaded the 
posterior portion of the sphenoid sinuses, pro- 
ducing the usual cerebral and ocular symptoms 
and amenorrhoea, with postoperative return 
of the menses. 

These tumors may be 4uite small or very 
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large, and are usually quite vascular. There are 
only minor endocrinological changes present, 
and those are of pituitary hypofunction due to 
pressure. The symptoms are frequently much 
less than would be expected from the size of the 
lesion. The tumors are benign and are not in 
filtrative in their growth. This is shown in the 
author’s case in which the anterior portion. of 
the sphenoid sinus was normal, although the 
posterior portion was occupied by tumor.—¥. 


F. B. Light, M.D. 


Reyes, Vicror, and Horrax, GitBertr. Me 
tastatic melanoma of the brain; report of a 
case with unusually long survival period 
following surgical removal. Ann. 
Feb., 1950, 737, 237-242. 


The authors present the case of a fifty-seven 
year old man who in June, 1944, underwent 
surgical removal of a malignant black mole of 
the left shoulder region and left axillary adenec 
tomy. The diagnosis was malignant melanoma 
involving the breast and axillary nodes. In 
February, 1945, the patient presented evidences 
of an intracranial space-taking lesion, but care- 
ful search of the remainder of the body failed to 
disclose any metastatic tumor. The patient 
was operated upon and a spherical, encapsu- 
lated, brownish-black tumor the size of a duck’s 
egg was removed from the left frontal lobe. 
The patient made a good recovery with the 
exception of infrequent convulsive seizures 
which occurred about twice a year. When last 
seen, three years and nine months after the 
operation on the brain, the patient had no evi- 
dence of tumor and was carrying on his usual 
daily office work. The case is recorded because 
of the unusually long and useful survival period 
following the removal of a metastatic melanoma 
from the brain substance.—C. L. Hinkel, M.D. 


SUrZ., 


Poprpen, JAMES L. Cerebral arteriography; 


editorial. Surg., Gynec. & Obst., Feb., 1950, 

90, 248-250. 

Cerebral arterial visualization was first de- 
scribed by Egas Moniz in 1927. The author has 
carried out the procedure in over 1,000 cases. 
Under pentothal anesthesia, 35 per cent dio- 
drast is injected into the carotid artery. If the 
patient is sensitive to diodrast (as judged fol 
lowing injection of a small amount of the ma- 
terial into a vein or by application locally in 
the conjunctival sac), thorotrast is used. 

The procedure is particularly helpful in diag- 


VoL. 64, No. 6 


nosing cerebral aneurysms (which have been 
bilateral in 2 per cent of the author’s cases). 
Thrombosis of a major cerebral artery may be 
demonstrable by this method. Tumor and 
hemorrhage are indicated by displacement of 
vessels. In the case of hemorrhage larger vessels 
are displaced and there is an avascular region 
at the site of the hemorrhage. 

Cerebral arteriography is not a substitute for 
air studies in determining the presence of a 
brain tumor but it is often a valuable adjuvant. 
It is of particular value in determining the rela- 
tionship of the larger cerebral vessels. to the 
tumor or whether a major vessel has been 


thrombosed as a result of the tumor.—Mary 
Frances Vastine, M.D. 
CuLBRETH, GeorGE G., WALKER, A. Ear, 


and Curry, Rosperr W. Cerebral angiog- 
raphy in “‘brain tumor suspects.” ¥. Neuro- 
surg., March, 1950, 7, 127-138. 

The authors report a series of 96 angiograms 
in “brain tumor suspects” from the Division of 
Neurological Surgery at Johns Hopkins Hos- 
pital. In this procedure routine frontal and 
lateral stereoscopic films were made, necessitat- 
ing four injections of contrast medium by the 
percutaneous puncture route. Films were made 
at one second intervals after the injection of 
15 cc. of 35 per cent diodrast. Subsequent air 
studies or the course of the disease verified the 
angiographic diagnosis in all but five cases. The 
authors report excellent accuracy in correctly 
localizing the lesions which were present. There 
were 42 verified brain tumors, in all but three of 
which the angiograms permitted accurate local- 
ization. Tumors situated in the medial temporal 
lobes and in the midline structures are the least 
satisfactorily demonstrated by this technique. 

In the majority of cases it was not necessary 
to do air studies as the arteriograms proved 
adequate for localization and diagnosis of the 
tumor. Arteriography causes less discomfort to 
the patient than air studies, indicates the posi- 
tion of the major arteries to the neurosurgeon 
and is of particular value in vascular meningi- 
omas, certain of the gliomas and arteriovenous 
angiomas. 

The paper is excellently illustrated, and the 
angiographic characteristics of certain tumors 


are clearly presented.—C. L. Hinkel, M.D. 


Gass, H. WEINBERG, S., Craic, A., THOMPSON, 
J. J., and Dretsincer, F. Cerebral angio- 
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graphy recorded cinefluorographically. 7. 

Neurosurg., March, 1950, 7, 139-145. 

The authors report the development of a suc- 
cessful cinefluorographic method of cerebral 
arteriography. They have used this method in 
20 cases and obtained angiograms which they 
consider satisfactory for interpretation and 
clinical use. The cinefluorographic unit consists 
of a 35 mm. camera with a f/o.85 lens and a 
Dupont-Patterson E-2 he camera 
speed is 60 frames per second which produces 
moderate slow motion when projected. The in- 
jection is carried out through the percutaneous 
route, only one injection being used as a general 
procedure. A continuous exposure of five sec- 


55 
screen. T 


onds is utilized which is long enough to visualize 
the entire arterial phase. The authors prefer 
50 per cent diodrast. By this method it is possi- 
ble to see on a continuous record, the filling of 
the internal carotid and the significant arterial 
branches within the cranium. 

The image produced lacks the sharpness and 
definition of good still angiograms but, in the 
opinion of the authors, the legibility is adequate 
for clinical purposes. The lack of steroscopic 
views is compensated for by purposeful rotation 
of the head during the exposure whenever indi- 
cated. Anteroposterior views have not been at- 
tempted thus far. 

It is felt that the advantages of this method 
over the conventional methods are that only a 
single injection must be used and the radiolo- 
gist obtains a continuous record of filling of the 
arterial tracts. Obviously the employment of 
such a technique is based upon the availability 
of a specially constructed cinefluorographic ap- 
paratus, such as is in use at the Strong Memo- 
rial Hospital, Rochester, N. Y—C. 2. 
Hinkel, M.D. 


FRANKEL, KALMAN. Relation of migraine to 
cerebral aneurysm. Arch. Neurol. Psychiat., 
Feb., 1950, 63, 195-204. 

Three cases of recurrent headache are re- 
ported in which intracranial aneurysm was 
present. The author discusses the relation of 
headache to intracranial aneurysm and indi- 
cates that a presumptive diagnosis of intra- 
cranial aneurysm can be made clinically before 
the appearance of the usual signs of rupture. In 
reviewing these cases a history of three distinct 
types of headache was found. Initially there is 
episodic headache, of years’ duration. This is 
followed by a change in the type of the head- 
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ache one to several months before the patient 
seeks hospitalization, the change being in- 
creased severity, frequency or duration of the 
headache and at times associated with a 
change in location. Finally, there appears the 
severest and most persistent headache often ac- 
companied with paralysis of extraocular mus- 
cles. 

In all these cases the nature of the headache, 
which had been present for periods of from 
twelve to fifty years, changed from one to sev- 
eral months before the patient entered the 
hospital. This change should arouse suspicion of 
the development of an intracranial complica- 
tion, to be interpreted as permanent dilatation 
of a congenitally weak portion of the arterial 
wall or dilatation of a minute aneurysm. It is 
suggested that the patient be closely observed 
and possibly subjected to diagnostic procedures 
at that time. There is a further change in the 
character of the headache at the time of massive 
dilatation and/or rupture of the aneurysm usu- 
ally accompanied with palsy of the extraocular 
muscles, when the diagnosis of the intracranial 
aneurysm is made more readily—K. K. Lat- 
teier, M.D. 


NECK AND CHEST 


Mautner, M. M. A table unit for fluoroscopic 
examination of infants. ¥. Pediat., Feb., 
1950, 76, 228-229. 

This article describes a table unit devised by 
the author for fluoroscopic examination of the 
chest of infants in the erect position. The ap- 
paratus consists of a table upon which is 
mounted a removable rotating seat with sliding 
arm supports. The latter can be adjusted with 
thumb screws snugly against the side of the 
patient, thus restricting arm motion and pro- 
viding immobility in the erect position. The 
seat can be rotated so as to provide immobiliza- 
tion of the infant in the various oblique posi- 
tions for cardiac fluoroscopy. 

Anyone interested in a support which per- 
mits fluoroscopy of the infant in the erect posi- 
tion is referred to the original article for details 
of the construction of the apparatus which is 
adequately illustrated.—R. M. Harvey, M.D. 


Lewison, E. F., and WeinsBero, T. Carotid 
body tumors; a case report of bilateral carotid 
body tumors with an unusual family inci- 
dence. Surgery, March, 1950, 27, 437-448. 
Carotid body tumors are thoroughly dis- 

cussed and the topics included are: history, 
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anatomy, histology, embryology, pathology, 
physiology, etiology, diagnosis and treatment. 
A case is reported that had bilateral carotid 
body tumors. Three of the patient’s first cousins 
onshis father’s side had proved unilateral caro- 
tid body tumors. 

The carotid body, which is bilateral, is lo- 
cated at or near the bifurcation of the common 
carotid artery and is closely associated with the 
great vessels of the neck and the vagus, hypo- 
glossal and glossopharyngeal and other major 
nerves. It is the largest of the paraganglia in- 
cluded in the chromaffin system. Aberrant 
carotid bodies may occur anywhere along the 
sympatheticochromaffin system. The carotid 
body is thought to arise from the neural tube as 
primitive cells of the sympathetic system and 
differentiate into the chromaffin and sympa- 
thetic ganglia cell masses. It is thought to be a 
sensory organ containing chemoceptors which 
are sensitive to changes in oxygen tension of the 
blood and through which reflex changes in 
respiration are effected. However, no physio- 
logical respiratory or circulatory change was 
noted when bilateral carotid body tumors were 
removed. The function of the carotid sinus is 
entirely separate and different from that of the 
carotid body. 

Excepting tumors, no other disease of the 
carotid body is known. The tumors are mostly 
benign and contain few mitotic cells. They are 
slow growing and usually envelop the adjacent 
vessels and nerves. If not completely removed 
they tend to recur. 

The clinical diagnosis is seldom made and 


then with little degree of certainty. The possi- 


bility of a carotid body tumor should be kept in 
mind in all tumefactions of the upper anterior 
cervical triangle that are partially covered by 
the sternocleidomastoid muscle. 

The treatment is usually surgical and the 
mortality is very high. Early postoperative 
death is as high as 30 per cent and more than 
80 per cent of the patients who survive the 
operation are left with some marked postopera- 
tive disability such as aphasia or hemiplegia. 
Bevan and McCarthy reported a case diagnosed 
at operation as a carotid body tumor which was 
not excised and which received radiation ther- 
apy with an apparent cure. Others report no 
startling results from roentgen and radium 


therapy.—C. W. Cooley, M.D. 


EIsENBERG, R. B., and Horn, R. C. Synovial 
sarcoma of the chest wall. dun. Surg., Feb., 
1950, 737, 281-286. 


| 

| 


VoL. 64, No. 6 


A case of synovial sarcoma arising in the 
chest wall of a six year old white female is re- 
ported. Synovial sarcomas have been observed 
in the extremities, axillae, groins, and buttocks. 
The condition is rare and is of interest to the 
radiologist in the differential diagnosis of soft 
tissue tumors. The pathologic picture of the 
tumor and of the recurrences is clearly de- 
scribed. Synovial sarcomas may arise at sites 
far removed from regularly occurring syn- 
ovium-lined structures and it is theorized that 


such tumors may be a neoplastic expression of 


the ability of the supporting tissues of the body 
to form synovium-lined spaces under certain 


conditions.—G. P. Keefer, M.D. 


STEPHENSON, Hack U., Jr. Malignant tumors 
of the parathyroid glands; review of the 
literature with report of a case. Arch. Surg., 
Feb., 1950, 60, 247-266. 


The author has reviewed the literature be- 
cause of the lack of definite criteria as to what 
constitutes parathyroid carcinoma. Nineteen 
cases were found which were considered valid. 
These were divided into 9 non-functioning and 
10 functioning tumors. To the latter group he 
has added an additional case. 

It is interesting that in the non-functioning 
tumors a cervical mass had been present and 
noticed by the patient for periods of from two 
months to thirty-five years and had been the 
reason for medical consultation. In contrast, 
the patients with functioning tumors sought 
medical attention for reasons related to hyper- 
parathyroidism. With hyperfunction the tumor 
had rarely been noticed by the patient and was 
not always recognized on physical examination. 
The non-functioning tumors were usually the 
large ones. The tumor reappeared in the neck 
after operation, usually within a year, in all but 
§ instances. 

The incidence of malignant tumor is dis- 
tinctly rare as compared to adenoma. The evi- 
dence of the malignant character of a parathy- 
roid tumor lies not so much in the cellular pic- 
ture, but rather in evidence of invasion by the 
tumor cells of the capsule or the lymphatic or 
blood channels. Because of this it is necessary 
for the tumor to be completely removed surgi- 
cally. This is especially true when the tumor is 
adherent and should imply removal of the ad- 
joining thyroid. Remote metastasis occurs most 
often to the lungs and is usually late as it is the 
nature of the tumor to manifest its malignant 
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character first by invasion of contiguous struc- 
tures.—Norman Heilbrun, M.D. 


FutcHuM, Cuarces B. Cystic tumor of the 
thymic region and myasthenia gravis; report 
of a case in which the tumor was removed. 
Ann. Int. Med., Feb., 1950, 32, 327-335: 


The author describes a case of congenital 
cystic tumor of the thymic region which is not 
definitely of thymic origin. According to the 
pathologist’s report a careful study failed to 
reveal any evidence of Hassall’s corpuscles or 
other structures identifying the tumor as being 
with certainty of thymic origin. This fact only 
serves further to confuse the existing facts con- 
cerning the relief of symptoms of myasthenia 
gravis by thymectomy. 

The present knowledge can be summarized 
by stating: (1) that surgical removal of a tumor 
of the thymic region does seem to influence the 
course of associated myasthenia gravis and that 
the best chances of recovery are to be expected 
in patients who have not had the disease for an 
extended period (i.e., not over one year), and 
(2) that those patients from whom thymic tu- 
mors are removed do no better than those with- 
out tumors from whom the entire gland is re- 


moved.—H. R. Fishback, Fr., M.D. 


FRANKLIN, R. H., and Taytor, S. Nonspecific 
granulomatous (regional) esophagitis. fF. 
Thoracic Surg., Feb., 1950, 79, 292-297. 


The intrathoracic causes of dysphagia in the 
adult usually fall into one of three main groups: 
cardiospasm, neoplasm, and stricture following 
ingestion of a corrosive. Recently interest has 
been shown in spasm or stricture associated 
with peptic ulceration of the esophagus. 

The 3 patients described fall into a different 
category, and they all fail to show any associa- 
tion with tuberculosis, syphilis, or peptic ulcera- 
tion; nor had any of them swallowed a corro- 
sive. A feature common to these 3 cases is pro- 
duction of a nonspecific granulomatous lesion in 
the esophagus. 

In the first case discussed, the clinical, 
roentgenologic, and esophagoscopic appear- 
ances all suggested a carcinoma of the esopha- 
gus. If biopsy had been omitted and radio- 
therapy instituted, a cure by this treatment 
would have been claimed. The roentgenologic 
findings in the other 2 cases were strongly sug- 
gestive of neoplasm, even though both patients 
were young (aged thirteen and thirty-three 
years, respectively). 
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tients the onset of dysphagia was preceded by 
a period of mental stress. Geographically they 
were widely distributed: England, Sweden, and 
India. However, the histopathologic picture 
was similar in all three. One is tempted to com- 
pare it with regional ileitis. 

The importance of this observation is its 
clinical and roentgenologic mimicry of cancer. 
The diagnosis of esophageal carcinoma cannot 
be made without a histopathologic examina- 
tion.—S§. N. Tager, M.D. 


The cause of this lesion is obscure. In 2 pa- 


Bromsart, M., Gourkine, J., and Laurent, 
Y. Les protrusions gastriques a travers 
Vhiatus oesophagien. (Gastric protrusions 
through the esophageal hiatus.) Acta gastro- 
enterol. belg., March, 1950, 77, 222-244. 
After a brief review of the anatomical fea- 

tures favoring the formation of hiatal hernias, 

the authors discuss the accepted classification 
into three types: (1) short esophagus with part 
of the stomach above the diaphragm; (2) para- 
esophageal herniation along either side of a nor- 

mal esophagus; and (3) gastric herniation due 
to an elevated esophagus of normal length. 

To these should be added the intermittent 
reducible small gastric protrusions due to mild 
insufficiency of the hiatus, which Guttmann 
calls “engagements a éclipse,” and which are 
thought by Akerlund to represent a simple 
phy siological condition due to age and increase 
of intra-abdominal pressure. 

The symptoms may be absent, very mild, or 
marked. The pain is usually retrosternal or 
epigastric with possible radiation to the left 
arm. 

Gastric hernia can be associated with any 
pathological condition of the gastrointestinal 
tract, such as diverticulosis, cholelithiasis, gas- 
tric ulcer, anemia, or angina pectoris. 

All conventional procedures useful in search- 
ing for an hiatal insufficiency are reviewed with 
special stress on swallowing barium in the ven- 
tral Trendelenburg position. 

Differential diagnosis must be made from 
epiphrenic diverticulum and from the so-called 
“phrenic ampulla,” the latter, as masterfully 
described by Templeton, representing a physio- 
logical dilatation which occurs under definite 
circumstances of artificial “blockage” created, 
for instance, by the Valsalva _ test.—Louis- 


Philippe Bélisle, M.D. 


BERENBERG, W., and Neunauser, E. B. D. 
Cardio-esophageal relaxation (chalasia) as a 
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cause of vomiting in infants. Pediatrics, 

March, 1950, 5, 414-420. 

Roentgenologic study is warranted in infants 
who vomit repeatedly without satisfactory ex- 
planation. The authors have encountered 24 
patients in a five year period with repeated 
vomiting, apparently due to persistent relaxa- 
tion of the hiatal portion of the esophagus. They 
use the term chalasia for this condition. The 
mechanism producing the relaxation is con- 
sidered in detail and the authors conclude that 
in the majority of cases the basic fault is tempo- 
rary neuromuscular dysfunction. 

Clinically the syndrome is characterized by 
the onset of vomiting within three to ten days 
after birth. The vomiting is progressively worse 
although the nutrition of the infant does not 
suffer. The vomiting is effortless and rarely pro- 
jectile. The vomiting is more apt to occur when 
the infant is in the supine or decubitus position. 
All other studies to find a possible source for the 
vomiting were negative. Feeding changes were 
valueless. The most important diagnostic aid is 
the fluoroscopic examination of the swallowing 
function of the esophagus. Barium is given in 
the formula or in 5 per cent glucose through the 
nursing bottle. The esophagus is dilated and 
peristaltic waves are reduced in intensity and 
frequency. No pinch-cock action of the cardio- 
esophageal sphincter is seen. With inspiration 
barium is forced back into the esophagus 
through the widely patent cardia. With the pa- 
tient recumbent or when pressure is made over 
the abdomen the same regurgitation occurs. 
Regurgitation does not occur in the erect posi- 
tion. 

The condition can be distinguished from con- 
genital shortening of the esophagus by the ab- 
sence of gastric mucosa above the diaphragm. 
Persistent relaxation of the hiatus may occur in 
the presence of obstructive lesions of the py- 
lorus or duodenum, but these should be easily 
recognizable. The chief complications encoun- 
tered were dehydration, failure to gain weight, 
and mild acidosis. Hematemesis did not occur 
and there were no fatalities. Drugs of the atro- 
pine and prostigmine groups were ineffective. 

The treatment consists in feeding the child in 
the sitting or semi-erect positions and main- 
taining this position for at least thirty minutes 
after the feeding is complete. Thickening of the 
formula is also of value. All of the patients in 
this group responded to this regimen and were 
usually cured after three to four weeks. Subse- 
quent roentgen studies showed a return of the 
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normal hiatus tone in most cases.—R. M. 


Harvey, M.D. 


Mot ey, H. L., Lane, L. P., and Gorpon, B. 
Studies on the respiratory gas exchange in 
one hundred anthracite coal miners with 
pulmonary complaints. dm. Rev. Tuberc., 
Feb., 1950, 67, 201-225. 


Studies were made on a series of 100 anthra- 
cite coal miners, all with a long history of work 
in the mines. These were unselected except that 
cases with proved tuberculosis, malignancy or 
other disabling conditions were omitted. 

On studies of expired air and arterial blood an 


attempt was made to determine the degree of 


impairment of respiratory gas exchange be- 
tween alveoli and arterial blood, and to corre- 
late this information with the degree of pulmo- 
nary emphysema. The diagnosis of emphysema 


is based on the relationship of the volume of 


residual air to vital capacity and total capacity, 
in accordance with a previously published 
article by these authors. Six representative 
cases are presented in detail with roentgeno- 
grams. 

These studies on respiratory gas exchange re- 
vealed a lack of correlation between the extent 
of function impairment and the roentgeno- 
graphic findings (inspiration and expiration 
films), and also between the extent of function 
impairment and the degree of pulmonary 
emphysema. 

In approximately one-third of the cases 
studied, the disability arose from fibrosis and 
the accompanying unequal alveolar aeration 
and perfusion (the distribution factor), which 
decreased the amount of oxygen in the arterial 
blood. This factor was important regardless of 
the degree of emphysema. Arterial oxygen 
saturation was markedly decreased after exer- 
cise in some cases in which it was normal during 
rest. 

Polycythemia and elevation of hemoglobin 


level were rare findings even in the presence of 


advanced emphysema, reduced ventilatory ca- 
pacity, arterial oxygen unsaturation, and 
marked dyspnea on exertion. 


No single test is adequate for evaluation of 


the degree of pulmonary function impairment. 
Measurements of ventilation, residual air, oxy- 
gen uptake from the air breathed, and arterial 
blood studies both during rest and exercise are 
required. Occasionally measurements on pul- 
monary circulation will be needed.—Lois C. 


Collins, M.D. 
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Dickey, Lioyp B. Pulmonary disease, associ- 
ated with cystic fibrosis of the pancreas. Dis. 
of Chest, Feb., 1950, 77, 151-171. 

Knowledge of cystic fibrosis of the pancreas 
and its associated lesions as an entity is fairly 
recent. It is much more common than formerly 
thought to be, and was found in about 3 per 
cent of the necropsies at the Babies Hospital in 
New York. In 60 per cent of these the respira- 
tory symptoms and pulmonary disease had 
masked the pancreatic disease. 

The typical symptoms are chiefly those of 
early failure to gain on an adequate diet, with 
unimpaired appetite, with steatorrhea, soon 
followed by symptoms of chronic respiratory 
infection. The latter are the symptoms for 
which the patient is often brought first to the 
physician, and they very soon dominate the 
clinical picture. The cough resembles that of 
pertussis and this disease is often suspected. 
The thick tenacious mucus is similar in con- 
sistency to that found in whooping cough. 

An examination of the duodenal contents al- 
ways shows absent or greatly diminished tryp- 
sin activity, and is always necessary to make 
certain the diagnosis. This examination should 
be repeated at several intervals for substantia- 
tion. 

The roentgenological findings are extensive. 
Barium in the intestinal tract may reveal com- 
plete obstruction during the newborn period if 
the mucus in the meconium is viscid enough to 
cause the condition known as meconium ileus. 
This condition is fatal and is present before 
pulmonary disease is manifest. If the condition 
is less severe, the typical picture of vitamin de- 
ficiency may show in the intestinal tract as 
“laking,” with air and fluid levels and markedly 
slow bowel motility. Lo ps are dilated, and the 
distal small bowel is obviously smaller than the 
distended portions. Neuhauser has described 
the extensive pulmonary changes and divides 
them into two stages. In the first there is evi- 
dence of bronchial plugging without much in- 
fection. There is flattening of the diaphragm 
and many portions of the lung will appear 
emphysematous. There may be bulging of a few 
or many of the intercostal spaces. The lungs re- 
main hyperexpanded in expiration, and the pic- 
ture of obstructive emphysema with poor air 
exchange may be recognized. Areas of lobular 
atelectasis may be present, and lobar collapse is 
frequent. The second stage shows infection 
supervening, with increased hilar shadows and 
prominence of the bronchovascular markings. 
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Thickened bronchial walls may occasionally be 
seen and areas of peribronchial increased den- 
sity. Although bronchiectasis is usually present, 
Neuhauser does not believe the use of lipiodol 
is warranted to confirm this. 

The pathological conditions found in cases 
coming to necropsy are extensive. There is 
always a fibrotic or cystic pancreas in which the 
ducts may be open or in a state of atresia. 
Either small multiple abscesses, bronchiectasis 
often more marked in the upper lobes, or 
chronic pneumonia, or combinations of these 
are present. The primary feature is the produc- 
tion of abnormal secretion, with the morpho- 
logical changes secondary. They believe the 
pulmonary disease primarily due to dietary 
factors, partially but not purely to lack of vita- 
min A. 

The treatment of this disease should be early 
and vigorous. The diet should be dictated by 
the pancreatic deficiency, and lies within the 
province of the pediatrician or the general prac- 
titioner. Large amounts of vitamin A should be 
given by mouth in a water soluble form, and 
intramuscular therapy with vitamins is not 
necessary except possibly initially. If pulmo- 
nary symptoms are marked when the patient is 
first seen, the situation may be a matter of im- 
mediate survival. It is often necessary to ad- 
minister oxygen, and to remove the tenacious 
bronchial secretions by mechanical suction. 


Both the immediate and long-time treatment of 
the pulmonary complications should consist of 


the giving of penicillin.—Z. ¥. McDonald, M.D. 

Moyer, Joun H., and AckerMAN, ALFRED J. 
Sarcoidosis: clinical and roentgenological 
study of twenty-eight cases. dm. Rev. 
Tuberc., March, 1950, 67, 299-322. 


This is a clinical and roentgenologic study of 


28 cases of sarcoidosis. A few cases were fol- 
lowed for as long as five years but no case was 
followed to death. Case reports are selected to 


illustrate the manifestations of involvement of 


mediastinum, lung, heart, bone, lymph nodes, 
liver, skin, parotid gland, eye, nervous system, 
and serous and mucous membranes. The au- 
thors feel that the final diagnosis of sarcoidosis 
rests on the histopathologic examination. The 
major differentiation is between Hodgkin’s dis- 
ease and tuberculosis. Other conditions to be 
considered and excluded are silicosis, lymphatic 
pulmonary carcinomatosis, pulmonary con- 
gestion, lymphosarcoma, leukemia, erythema 
nodosum, syphilis, fungus infection and bron- 
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chioitis. There is no known specific treatment 
for sarcoidosis. One of the cases in this group 
was proved to have active tuberculosis.—/. P. 


Collins, M.D. 


TueEopos, P. A., Gorpon, B., Lana, L. P., and 
Mot tey, H. L. Studies in the clinical evalua- 
tion of disability in anthracosilicosis. Dis. of 
Chest, March, 1950, 77, 249-272. 

The authors present a thorough and detailed 
study of 375 hard-coal miners with various de- 
grees of anthracosilicosis with special reference 
to respiratory impairment. The history, physi- 
cal examination, exercise test, laboratory stud- 

ies, electrocardiogram, chest roentgenography 
and fluoroscopy, bronchoscopy, bronchography 
and pulmonary function tests are included 
the studies. 

Cardiovascular diseases were found in 18.4 
per cent, right heart strain being present in 
16.2 per cent, this having a definite relationship 
to the degree of emphysema. Pulmonary tuber- 
culosis was present in 12.5 per cent, nonspecific 
secondary infections in 12.5 per cent, arterial 
hypertension in 10.1 per cent, bronchiectasis in 
3-4 per cent, senility in 3.5 per cent and syphilis 
in 3.2 per cent. Nineteen other conditions are 
listed as occurring less frequently. There were 
6 cases of bronchogenic carcinoma (1.6 per 
cent). In 186 cases (49.5 per cent) the disability 
was complicated by one or more infectious, 
metabolic or degenerative conditions sufficient 
to cause work stoppage. In the remaining 189 
(50.5 per cent) silicosis was regarded as produc- 
ing the main disability on a pulmonary basis. 

The impairment of pulmonary function was 
evaluated in 150 of these cases and correlated 
with the clinical impression. The main com- 
plaint was dyspnea, being present in 86 per 
cent; in about 60 per cent of these, the symptom 
was present for a period of three years or more 
before the disability necessitated work stop- 
page. In making a correlation between the pre- 
dicted and the actual impairment it was found 
that in only 49 per cent of the cases were the 
predictions correct. 

The factors reducing the arterial oxygen 
saturation in anthracosilicosis are grouped as 
follows: (1) ventilation: decreased maximum 
breathing capacity and vital capacity, (2) 
emphysema: increased residual air with the 
ratio of the residual air to the total volume in- 
creased, (3) ventilation efficiency: decreased 
oxygen uptake and carbon dioxide addition to 
the air breathed, and (4) distribution: unequal 
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alveolar aeration and perfusion. These factors 
may be involved in varying degrees and combi- 
nations with the result that a clinical estimation 
of the functional impairment becomes very diffi- 
cult. Only marked decreases in ventilation and 
pronounced degrees of emphysema can be rec- 
ognized clinically. With the use of fluoroscopy 
and the roentgenogram the accuracy is in- 
creased; the degree of emphysema can be pre- 
dicted in about f0 per cent of the cases, this 
percentage being somewhat greater in ad- 
vanced cases. When the disturbance, however, 
is mainly in the respiratory gas exchange the 
degree of functional impairment cannot be esti- 
mated from clinical examination. Likewise, 
little relationship was found to exist between 
the degree of functional impairment and the 
stage of silicosis or the length of exposure. 


| Bennett, M.D. 


ForseEE, J. H., Manon, H. W., and James, L. 
A. Cavernous hemangioma of the lung. dun. 
Surg., March, 1950, 737, 418-423. 
The authors present I case of cavernous 

hemangioma of the lung, with detailed labora- 

tory, roentgen, and surgical findings. Roentgen 
studies, including an angiogram, and the surgi 
cal specimen are illustrated. Following the case 
presentation, there is a short discussion of the 
anatomy and physiology of the defect and its 
effect on the patient (characteristic symptoma 
tology). This case had originally been diagnosed 
and treated as pulmonary tuberculosis. The pa- 
tient was cured by lobectomy.—K. F. Kes- 


model, Fr., M.D. 


HocuBer«, L. A., and Pernikorr, M. Primary 
chondromas of the lung. Dis. of Chest, 
March, 1950, 77, 337-346. 

Primary chondroma of the lung is reported 
as a rare tumor with an incidence of less than 
0.05 per cent. It is found most commonly in the 
age group of sixty to seventy years. It is sepa- 
rated from hamartoma on the basis of having a 
predominance of cartilaginous tissue with only 
minimal amounts of fibrous or osseous tissue. 
The generally accepted theory of origin is that 
it arises in embryonic rests. The authors add 3 
cases to the 75 already reported, making a total 
of 78 cases. 

The authors noted that there are no specific 
criteria for the clinical diagnosis of this tumor. 
It occurs in any part of the lung field and the 
Symptoms and signs produced depend on the 
physical characteristics of the tumefaction 
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size, location, duration and secondary effects 
upon the surrounding structures. Many are 
asymptomatic. 

Roentgenographically chondroma of the lung 
appears as a round or ovoid mass, somewhat 
nodular in outline, well delineated from the sur- 
rounding lung tissue and sometimes containing 
patchy areas of greater density. 

The authors feel that since the clinical diag- 
nosis is not always definite and the tumor may 
undergo sarcomatous changes, surgical removal 


is indicated.—_W. S. Fee, M.D. 


Braco, E. A., Jr., and Levene, G. Hamartoma 
of the lung. Radiology, Feb., 1950, 54, 227- 
235. 

Albrecht, in 1904, proposed the term “hamar- 
toma” for a benign mixed tumor occurring in 
various organs including the lung. Hamartomas 
are tumor-like malformations due to abnormal 
mixing or development of the normal tissue 
components of the organ. About 100 cases of 
pulmonary hamartoma are recorded in world 
literature. Occasionally the lesion is incorrectly 
diagnosed as chondroma. 

Hamartoma of the lung is probably only sec- 
ond to bronchogenic carcinoma in occurrence. 

The gross and microscopic picture 1s de- 
scribed. 

The following are the usual findings of hamar- 
toma: 

1. Sharply defined tumor in the lung paren- 
chyma with clear lung tissue surrounding it. 

. Lobulation of the margins in most cases. 

. Peripheral or subpleural location usually. 

. Irregular patches of calcification in many 

cases 


5. Areas of lesser density near the periphery 
of the tumor in some cases, due to collection of 
fat. 

The authors describe differentiation from 
bronchogenic carcinoma, solitary metastasis, 
bronchial adenoma, tuberculosis and echino- 
coccus Cyst. 

They report 3 cases discovered in routine 
chest examination and proved by surgery.— 


E. E. Seedorf, M.D. 


SHEINMEL, A., Roswit, B., and Lawrence, L. 
R. Hodgkin’s disease of the lung; roentgen 
appearance and therapeutic management. 
Radiology, Feb., 1950, 54, 165-179. 


In order to demonstrate the variability of 
the pulmonary manifestations of Hodgkin’s 
disease the authors selected 35 proved cases in 
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which the roentgen findings simulated other 
diseases. 

When the disease apparently involves the 
lungs and mediastinum alone, the diagnosis is 
quite difficult but this is infrequent. No claim is 
made for pathognomonic changes but the cases 
discussed merely represent all the various types 
of pulmonary involvement in Hodgkin’s dis- 
ease. Lobular infiltration was the most frequent 
manifestation in this series while in 17 instances 
the changes were identical with metastatic ma- 
lignancy from the thyroid, testes, or kidneys. A 
few cases simulated bronchogenic carcinoma 
and tuberculosis. 

It is believed that the development of pulmo- 
nary involvement in Hodgkin’s disease gives a 
poorer prognosis than when the disease involves 
lymph nodes alone, but there is no apparent 
correlation between the type of pulmonary in- 
volvement and the response to treatment. The 
use of roentgen therapy and nitrogen mustard 
is discussed.—C. 4. Stevenson, M.D. 


Bonorr, CHESTER P. Acute primary pulmonary 
blastomycosis. Radiology, Feb., 1950, 54, 
157-164. 

Twenty-three cases of acute primary pulmo- 
nary blastomycosis constitute the body of this 
report. These patients were members of the 
U. S. Army located on the island of Okinawa 
during World War II. Six patients showed posi- 
tive chest roentgenograms and are presented in 
detail. 

This disease is similar to other pulmonary 
fungus infections and is characterized by chest 
pain, cough and moderate elevation of tempera- 
ture and white blood cell count. The organism 
can be isolated from the sputum in all cases and 
is the only reliable diagnostic finding. No spe- 
cific roentgen findings are present but the pul- 
monary changes consist of hilar adenopathy 
and patchy infiltration in the lung fields.—C. 4. 
Stevenson, M.D. 


STEIN, JosEpH, and SHEINMEL, ARCHIE. Cavi- 
tary disease of the lungs (due to less frequent 
etiological factors). Radiology, Feb., 1950, 54, 
219-226. 


Pulmonary cavitation is most commonly seen 
in tuberculosis. Other causes for cavitation are 
aspiration pneumonitis, septic emboli, nonspe- 
cific emboli which become infected, mycotic dis- 
ease, foreign bodies in the bronchi or lung 
parenchyma, benign and malignant neoplasms. 
The authors present 5 cases with cavitation 
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traceable to infrequent causes including Hodg- 
kin’s disease, coccidioidomycosis, aspergillosis, 
foreign body and adenoma. Histories, progres- 
sive roentgenograms, and differential diagnostic 
problems accompany each case.—E. E. See 


dorf, M.D. 


Cotiins, Marrua D., and Fisher, Hyman. A 
case of generalized hemangio-sarcomatosis 
erroneously considered as generalized tuber- 
culosis. dm. Rev. Tuberc., Feb., 1950, 67, 257 


262. 


A twenty-five year old white male with chest 
pain and cough and blood-streaked sputum 
rapidly developed a pleural effusion, pericardial 
effusion, soft irregular mottling in both lungs 
consistent with miliary tuberculosis, and swell- 
ing in the left neck. Three sputum smears were 
positive for acid-fast bacilli, but bacteriological 
proof was not obtained. 

He died six months after the onset of symp 
toms. Autopsy revealed a generalized hemangi- 
osarcomatosis with the primary tumor in the 
deep tissues of the neck. Grossly and _histo- 
pathologically the tumor resembled a Kaposi 
sarcoma. The only evidence at necropsy of 
tuberculosis was a small, healed primary com- 
plex in the upper lobe of the left lung.—Lois C. 


Collins, M.D. 


Buckies, Maurice G., and Neprune, 
FoRD B. Tuberculous bronchitis in pulmo- 
nary resection; incidence in fifty-eight pul- 
monary resections for tuberculosis. 4m. Rev. 
Tuberc., Feb., 1950, 67, 185-192. 


The surgical specimens of 58 cases of pulmo- 
nary resection for tuberculosis revealed a 
marked discrepancy between bronchoscopic 
and pathologic diagnosis of tuberculous endo 
bronchial disease. Only 8 (14 per cent) cases 
were positive at bronchoscopy just prior to 
surgery, but 38 (66.6 per cent) had microscopic 
evidence of tuberculous bronchitis in the re- 
sected specimen. There was no relationship be- 
tween the extent of the disease and the inci- 
dence of endobronchial disease. However, in 
this series of resections only 3 cases were mini- 
mal in extent. 

The high incidence of endobronchial disease 
probably accounts for failure of pneumothorax 
in many of these patients prior to surgery. It 
also seems likely that it accounts for some of the 
“spreads” which occur in the late postoperative 
period of some resections for tuberculosis. 


Lois C. Collins, M.D. 
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Hamit, Brenton M. Bronchopulmonary my- 
cosis; simultaneous primary occurrence in 4 
children and their mother with subsequent 
healing by diffuse miliary calcification; a 12- 


year observation. dm. F. Dis. Child., Feb., 


999-97 
1959, /Y, 233-271. 


The importance of fungi as causes of patho- 
logic changes in the lungs associated with acute 
and chronic respiratory illnesses is generally 
recognized. Their relation to pulmonary calcifi- 
cation not proved to be tuberculosis is an im- 


portant and disputed question. The fewness of 


cases of pulmonary mycoses reported in chil- 
dren, especially within family groups, the au- 
thor feels, justifies presenting the record of 5 
cases of bronchopulmonary mycosis in a single 
family. 

Bronchopulmonary mycosis (due to Monilia 
pinoyi and Aspergillus niger) developed simul- 
taneously in 4 children and their mother with 
symptoms characteristic of and diagnosed as 
“la grippe” or “flu.” The incriminated organ- 
isms were probably in the respiratory tract 
from a common source In nature (grain and hay 
dust and contaminated chicken feathers) and 
became pathogenic as a result of this condition- 
ing illness. The subsequent course of the disease 
in the children was protracted because of in- 


adequate early treatment. Massive doses of 


iodides (potassium iodide orally, sodium io- 
dide intravenously and inhalations of ethy! 
iodide) were followed by progressive healing. 
The fluffy parenchymal nodules, characteristic 
of the roentgenograms in all patients, healed 
through fibrosis to scattered, complete, dense 
miliary calcification. The first appearance of 
calcium in all patients was about three years 
after the onset of acute symptoms. Serial blood 
counts and sedimentation rates showed char- 
acteristic changes similar to those observed in 
tuberculosis. Repeated tests of skin reaction to 
intradermal injection of various stock fungi and 
bacterial vaccines and to autogenous Monilia 
pinoyi and Aspergillus niger indicated the ex- 
tent of allergic response to heterologous fungi 
but also showed the more specific response to 
the autogenous organisms. Complement fixa- 
tion and agglutination reactions are given in de- 
tail in the paper. 

Serial roentgenograms of the 4 patients are 
reproduced showing the progressive changes 
over ten years of observation.—R. S. Bromer, 


M.D. 
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ScumiptT, Hersert W., CLaGett, O. THERON, 
and McDona.p, Joun R. Bronchiolithiasis, 
F. Thoracic Surg., Feb., 1950, 79, 226-245. 
The literature on this subject is reviewed and 

41 cases seen at the Mayo Clinic are presented. 
The most common symptoms are: cough 

(often productive), hemoptysis, fever and pleu- 

ritic pain. Many cases give a history of having 

coughed up one or multiple stones. 

The most important diagnostic finding is the 
presence of a dense area of calcium deposit at 
the apex of a triangular portion of collapsed 
lung. Pulmonary abscess or empyema may de- 
velop. If the broncholith is small, nothing ab- 
normal may be seen or only multiple areas of 
calcification throughout both lungs or uni- 
lateral or bilateral hilar calcifications without 
evidence of collapsed lung may be present. 
Sometimes the picture may be very suggestive 
of bronchiogenic carcinoma. 

Most cases bronchoscoped were considered 
to have carcinoma prior to bronchoscopy. The 
findings were often at first suggestive of tumor 
since frequently the broncholiths may occur in 
association with carcinoma. The most impor- 
tant factors in the production of broncholith are 
(I) calcareous or osseous change in peribron- 
chial lymph nodes subjacent to larger bronchi 
(due to tuberculosis, coccidioidomycosis or 
histoplasmosis); (2) calcareous or osseous 
changes in bronchial cartilages as commonly 
seen in old age or following inflammatory proc- 
esses. The lymph nodes may ulcerate into a 
bronchus and become detached. The peripheral 
lung may show “‘obstructive pneumonitis.” The 
right lung is involved more often than the left, 
due to the greater number of lymph nodes as- 
sociated with the right lung. The problem of a 
peripherally placed indeterminate bronchial 
lesion presents itself if the broncholith is located 
in a part of the bronchial tree that cannot be 
visualized by bronchoscopy. Surgical explora- 
tion must be undertaken in these cases.—F. M. 


Reis, M.D. 


ErBER, Bruno. Endobronchite tubercolare e 
fisiopatologia delle caverne. (Endobronchial 
tuberculosis and the physiopathology of cavi- 
ties.) Arch. di chir., ortop., e di med., March- 
April, 1950, 75, 153-169. 


Every tuberculous cavity has a drainage 
bronchus. Endobronchial tuberculous processes 
such as inflammatory swellings, scars, or plugs 
of blood or other secretions can interfere with 
the bronchial functions of ventilation and drain- 
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age and influence the course of the cavity. Ob- 
structing ventilation could cause ballooning, in- 
creased intracavitary pressure, rapid 
changes, sometimes with complete obliteration 
of the cavity. Obstructing drainage could cause 
partial or complete filling of the cavity by re- 
tained secretions. When the endobronchial 
process is an ulcer or similar lesion not reducing 
the lumen, none of the above changes occur. 

The volume, contour and course of a cavity is 
largely determined by the intracavitary pres- 
sure which in turn is influenced by endobron- 
chial changes, pericavitary atelectasis, intra- 
alveolar pressure, masses within the cavity, and 
the elastic tension of the lungs, diaphragm and 
thorax. 

Occlusion of the drainage bronchus is of pri- 
mary importance in the healing of a cavity 
since it causes absorption of the intracavitary 
gases with subsequent reduction of oxygen, 
thereby inhibiting the growth of the tubercle 
bacillus. 

Numerous factors may impede closure of the 
cavity and are merely mentioned: retained se- 
cretions which become infected, pericavitary 
atelectasis generally attributed to a complex 
neuromuscular reflex of the bronchial tree, 
fibrosis of the walls of the cavity and the sur- 
rounding lung which impairs absorption of gas 
due to a deficient blood supply, extensive 
fibrocaseous disease prohibiting lung retraction, 
pleural adhesions, collateral ventilation of the 
cavity and stenosis of the drainage bronchus. 

Cavities may heal by open intervention, or 
by fibrosis and calcification which in the latter 
instances usually follow bronchial occlusion. A 
cavity with an occluded bronchus which fills 
with secretions may also heal by fibrosis and 
calcification although at times a central cold 
abscess may remain as a residue. 

Treatment is aimed at the production of 
bronchial occlusion by collapse measures, or 
the evacuation of the cavity contents by 
Monaldi suction or by bronchoscopic aspiration 
in certain cases involving the lower lobes.—C. 


Colangelo, M.D. 


Uco. La tubercolosi dell’albero 
bronchiale. (Tuberculosis of the bronchial 
tree.) Arch. di chir., ortop., e di med., March- 
April, 1950, 75, 121-152. 

Tuberculous bronchitis produces symptoms 
of itself, but it is also important because of the 
changes it causes in both diseased and normal 
lung as the result of stenosis, occlusion, inflam- 
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mation, ulcer or fistula. Thus, there may be dis 
semination of organisms into uninvolved lung 
segments, or there may be interference with 
drainage and/or ventilation, giving rise to a 
wide range of symptoms and findings. There 
may be intermittent retention of secretion 
causing bouts of fever and cough, fluid level in 
a cavity, ballooning of a cavity, rapid change in 
cavity size, including disappearance changes in 
intracavitary pressure both above and below 
atmospheric pressure, localized emphysema, 
atelectasis, pendulum movements of the medi 
astinum, lung abscess, bronchiectasis and mas- 
sive collapse of the lung on attempting pneumo 
thorax. 

Tuberculous bronchitis may occur as part of 
the primary complex. Bronchial obstruction 
caused by granulation tissue, secretions or the 
pressure of large lymph nodes produces atelec- 
tasis which is a prominent feature of epituber- 
culosis. Large glands may also erode into adja- 
cent bronchi causing fistulae. Symptoms are 
often minimal while the roentgen findings con- 
sist of mottled, sometimes confluent opacities 
usually in the lower lobes, hilar adenopathy, 
and narrowed irregular bronchi on tomograms. 

Tuberculous bronchitis as found in adult 
tuberculosis may be found anywhere, but is 
often seen in apical lesions whose bronchi drain 
into the hilum. It may exist independently 
after the lung lesion has healed. Tomograms 
may show narrowed, irregular, stenotic bronchi 
or bronchi with an abnormal configuration, 
while the lesion may be seen by bronchoscopy. 

Bronchial lesions influence parenchymal dis- 
ease. With obstruction of drainage, secretions 
are retained, the disease is aggravated, and 
atelectasis is likely. Atelectasis predisposes to 
infection, to increase in cavity size and to the 
formation of new cavities. If there is total bron- 
chial occlusion, when the intracavitary gas is 
absorbed, the cavity may disappear. 

The symptoms and findings include wheez- 
ing, rhonchi, whistling rales, cough, retroster- 
nal pain, dyspnea, cyanosis, and fever. 

Therapy includes rest, postural drainage, 
streptomycin both aerosol and parenteral, 
cough mixtures, etc. Through a bronchoscope 
one may use silver nitrate cautery, vasocon- 
strictors, dilating bougies, etc., but the results 
are variable. 

Intrapleural pneumothorax is confined to 
mild lesions which do not threaten bronchial 
obstruction. Complications are frequent and 
militate against this method as well as against 
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extrapleural pneumothorax and phrenic inter- 
vention.—C. Colangelo, M.D. 


I. M., Avery, E. E., Kanter, L., Heap, 
J. R., and Laneston, H. T. Primary carci- 
noma of the lung; a clinical study of 1,205 
cases. Cancer, March, 1950, 3, 229-239. 

The authors reviewed 1,205 cases of primary 
carcinoma of the lung seen from 1931-1946. The 
average age of the patient was 43.2 years. Other 
series indicate 78.9 per cent preponderance in 
males. The right lung was more often involved 
than the left (60 per cent). 

The initial symptom was most often chest 
pain while cough was the next in frequency. 
Dyspnea, fatigue, and hemoptysis followed in 
that order. 

Various diagnostic methods were mentioned. 
Cytological examination of bronchial secretions 
seems promising. The authors do not favor the 
aspiration biopsy through the thoracic wall be- 
cause of the possible spread. They do recom- 
mend exploratory thoracotomy if clinical symp- 
toms suggest malignancy. 

Untreated patients have an average duration 
of life (from onset of symptoms) of 9.4 months. 


Surgery is thought to be the treatment of 


choice. However only [3.4 per cent were oper- 
ated upon of which only 4.6 per cent were re- 
sectable. Since 1940 the figures suggest 40 per 
cent operability and 22 per cent resectability. 
This would still leave the majority for other 
types of treatment. Contraindications to sur- 
gery were poor general condition, involvement 
of the trachea, or presence of distant metas- 
tases. Average duration of life following surgery 
was fourteen months. Five year survival was 
7-I per cent. If the patient survived the first 
year, he seemed to have a good chance of sur- 
viving four years and possibly longer. 
Roentgen therapy with 250 kv., 2 mm. Cu., 
50 cm. target skin distance, was given through 


four ports 10 by 10 cm. in size. A daily dose of 


150 r to two parts was given until a tumor dose 
of 3,000 r was reached. The average survival 
time from onset of symptoms was 12.8 months. 
Those who received between 5,000 r and 6,500 r 
(in air) as a total dose appeared to have the 
best survival rate. 

Teleradium, interstitial radium irradiation, 
and nitrogen mustard appeared to be much less 
satisfactory than deep roentgen therapy.—R. 
C. Datzman, M.D. 


Heaton, T. G., and Ocpen, W. E. Re-expan- 
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sion of the artificial pneumothorax lung. Dis. 
of Chest, March, 1950, 77, 298-303. 


The authors report on the immediate results 
obtained in an analysis of the re-expansion 
period of 142 pneumothoraces at Western Hos- 
pital Chest Clinic. Thirty-six per cent were dis- 
continued because of various complications be- 
fore the operator would have chosen to permit 
re-expansion. The most common cause (16 per 
cent) was adhesive pleuritis; most of these 
cases, however, were close to the time at which 
discontinuance would have been chosen even 
without the complication. Ninety-one, or 64 
per cent, were discontinued optionally. Of these, 
44 per cent revealed a return practically to 
normal, i.e., without roentgen evidence of medi- 
astinal shift or pleural thickening or fluid. The 
remainder all showed some evidence of these 
complications, these being present more fre- 
quently in those cases which had had a long 
duration of pneumothorax (over sixty months). 

It would seem that a prolonged period of 
pneumothorax reduces the chances of full re- 
expansion. Other factors, however, must be 
considered since those cases with extensively 
diseased lungs are those which ordinarily are 
kept collapsed the longer. The authors give 
some evidence to indicate that pleural effusion 
prior to re-expansion also increases the chance 
of pleural thickening and mediastinal shift and 
hence should be prevented when possible. The 
authors are convinced that high negative pres- 
sures in the pleural cavity tend to promote a 
pleural effusion as a transudate. To prevent 
this it is suggested that refills be made at fre- 
quent periods (even at weekly intervals if 
needed) where the tendency of the lung to re- 
expand is impaired. It is also suggested that re- 
expansion be gradual, i.e., that the pneumo- 
thorax refills should not be stopped suddenly. < 


F. P. Bennett, M.D. 


BREWER, Lyman A., FRANK S., and 
Evans, Byron H. The surgical management 
of chronic “‘spontaneous” pneumothorax. 
Thoracic Surg., Feb., 1950, 79, 167-198. 
Spontaneous pneumothorax is not “‘idio- 

pathic” for, in the great majority of cases, the 

cause may be found in (1) congenital cysts, (2) 

localized acquired subpleural blebs or bullae, 

and (3) acquired blebs or bullae, part of a more 
generalized pulmonary emphysema. The eti- 
ology of these lesions is discussed. Failure of the 
collapsed lung to re-expand results in chronic 
invalidism for the patient. The four important 
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factors in the persistence of the pneumothorax 
are the epithelial lining of congenital cysts, the 
presence of intrapleural adhesions, the scar tis- 
sue in the lung or bronchiole, and the formation 
of an inelastic visceropleural membrane. The 
presence of this fibroplastic membrane covering 
the lung is reported here for the first time and 
its surgical importance is stressed. 

The authors present 15 cases which were 
treated by the following procedures: (1) com- 
plete pneumonolysis, (2) surgical closure of the 
pulmonary openings, (3) resection of pulmonary 
cysts or bullae, and (4) decortication of the 
lung. The only other therapy has been the pro- 
duction of a chemical pleurodesis by virulent 
pleural irritants. This method of therapy is 
definitely inferior to the surgical treatment, 
because of the limitation of pulmonary function 
so produced. 

Roentgenograms usually fail to show the 
cause of the pneumothorax. It is important to 
rule out the presence of a so-called symptomatic 
pneumothorax. Giant cysts of the lungs may 
simulate a spontaneous pneumothorax. Evi- 
dence of trabeculae in the cysts or loculations 
of the cysts are important diagnostic aids. In 
some instances the visceral pleural membrane 
shows up as a thickened pleural shadow. 


F. M. Reis, M.D. 


Oswa.p, NeviLLeE. Pulmonary changes in the 
reticuloses. Proc. Roy. Soc. Med., March, 
1950, 208-213. 

Hodgkin’s disease, lymphosarcoma, lymph- 
atic leukemia, mycosis fungoides, chronic 
myeloid leukemia, acute leukemia, disorders in 
lipoid metabolism including Gaucher’s disease, 
Niemann-Pick’s disease and the triad of Let- 
terer-Siwe and Hand-Schiiller-Christian disease 
and eosinophilic granuloma of bone are in- 
cluded in this group, also leukemoid states. 

The lungs with their abundance of reticulo- 
endothelial cells and rich blood supply will 
often be affected in such disorders as the reticu- 
loses. 

In Hodgkin’s disease paratracheal, tracheo- 
bronchial and bronchopulmonary groups of 
lymph nodes may be affected with resulting 
pressure effects that may lead to collapse of 
lung, edema and/or of pleural effusion. Paren- 
chymal infiltration may represent blood-borne 
metastases or infiltration may resemble pul- 
monary tuberculosis. 

The triad of lymphosarcoma, lymphatic 
leukemia and mycosis fungoides are closely 
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related to lymphadenoma in their manifestation 
in that enlarged mediastinal nodes or pleural 
effusions are the main manifestation. When the 
lungs themselves are invaded the roentgen ap- 
pearances are indistinguishable from each other 
or from Hodgkin’s disease. The rate of progress 
of the latter triad tends to be rather slower. 

Pulmonary changes in chronic myeloid leu- 
kemia are usually slight and_ inconclusive. 
On occasion slight enlargement of mediastinal 
nodes may occur. Rarely there is diffuse infil- 
tration of the lungs with fibrosis and infarction. 

In approximately one-third of the cases of 
acute leukemia pulmonary lesions are dramatic 
and comprise pneumonia, infarction, edema 
and infiltration of immature cells. Partial and 
complete thromboses are common, most larger 
lesions have started as infarcts. These occasion- 
ally break down and form cavities which often 
give little in the way of symptoms. 

In the disorders of lipoid metabolism pul- 
monary findings are rare in Gaucher’s disease. 
The manifestations in Niemann-Pick’s disease 
are usually edema and congestion. In Letterer- 
Siwe disease, Hand-Schiiller-Christian disease 
or eosinophilic granuloma of bone, pulmonary 
findings may be quite similar regardless of 
which condition exists elsewhere and are dif- 
ferent from anything seen in any of the other 
diseases of the reticulo-endothelial system. The 
lesions are diffuse throughout both lungs. 
Early there is an infiltrative appearance sug- 
gestive of reticulo-endothelial cell proliferation. 
This in turn may lead to fibrosis and cyst 
formation giving a honeycomb appearance. 

Leukemoid states may be provoked by 
pneumonia such as occurs in infants and young 
children at times; whooping cough and _ oc- 
casionally pulmonary tuberculosis 
associated with leukemoid response. 

The article is illustrated with reproductions 
of chest roentgenograms of different types of 
pulmonary manifestations in the _ reticuloses 
and there is one table showing leukemoid 
reactions during a terminal case of miliary pul- 
monary tuberculosis.—¥. H. Gilmore, M.D. 
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Levinson, Davip C., EpmMeapes, Donatp T., 
and GrirrirH, GeorGE C, Dissecting an- 
eurysm of the aorta: its clinical electrocardio- 
graphic and laboratory features; a report 
of fifty-eight autopsied cases. Circulation, 
March, 1950, 7, 360-387. 


Fifty-eight autopsied cases are analyzed; 
16 of these cases were diagnosed antemortem. 
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Thirty-six cases occurred between the ages of 
fifty and seventy. The incidence in men was 
26 times that in women. Fifteen cases were in 
Negroes. Clinically the cases are described as 
acute (death within forty-eight hours), sub- 
acute (symptoms over days or weeks), and 
chronic (survival of initial dissection). 
Sudden severe tearing pain not usually re- 
lated to effort and usually referred to chest or 
epigastrium or both was the presenting symp- 
tom in 77.6 per cent of cases. Radiation of pain 
may occur to back or extremities. Recurrent 
pain occurred in $0 per cent of the cases. Syn- 
cope was rare. Six patients were unconscious. 
In these cases the dissection involved major 
blood vessels to the brain. Dyspnea was fre- 
quent. Vomiting occurred in about 20 per cent 
of the cases. Clinically, the patient was in 
acute distress with pulse rate usually elevated 
and bradycardia occasionally. Temperature 
elevation was found in about half the cases on 
admission while the others who survived de- 
veloped an elevated temperature. Hypertension 
was present in 56 per cent. Eleven cases in 
addition showed left ventricular hypertrophy. 
Pleural fluid was found in 6 cases. Cardiac 
enlargement was common. Pericardial hemor- 
rhage was found at autopsy in 34 per cent, but 
was not suspected antemortem; pericardial 
friction rub was rare. Cardiac murmurs were 


heard in 32 cases. ““The sudden appearance of 


a basal aortic diastolic murmur in a patient 
with hypertension complaining of severe chest 


or abdominal pain is almost pathognomonic of 


a dissecting aneurysm of the aorta.” 

Pulsating masses were found in 4 cases and 
vessel tenderness in 2 cases. Eleven patients 
showed unequal or absent pulsations of periph- 
eral arteries. Nine patients presented neuro- 
logic findings of varying degrees. 

Electrocardiograms were made in 40 cases. 
The patterns were all abnormal, but not diag 
nostic of dissecting aneurysm. 

Roentgen examination, usually by portable 
film, showed widening of the supracardiac 
shadow in 10 of 20 patients examined. Serial 
films may show increase in width of the aorta. 
Cardiac enlargement is shown in over half the 
cases. Pleural and pericardial effusion may be 
found. 

Positive Wassermann or Kahn tests were 
found infrequently. A normochromic normo- 
cytic anemia was frequent. There was a mod- 


erate to a marked leukocytosis. Albuminuria of 


varying degrees was common. Hematuria oc- 
curred in 8 cases. Non-protein nitrogen was ele- 
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vated in 7 of g patients examined. Serum amy- 
lase was elevated in 2 cases. 

In summary: the patients usually have a 
history of hypertension; the onset is sudden, 
with shock; neurologic symptoms may occur; 
aortic diastolic murmurs occur in a fourth of 
the cases; inequalities of pulse are important; 
electrocardiogram shows left ventricular strain; 
roentgen examination shows wide aortic shad- 
ow; laboratory data may help. 

The prognosis is poor and the treatment ts 
symptomatic.—E. C. Baker, M.D. 


ZIMMERMAN, Henry A., Scott, Roy W., and 
Becker, Norman O. Catheterization of the 
left side of the heart in man. Circulation, 
March, 1950, 7, 357-359. 

Catheterization of the left side of the heart 
is dificult. Retrograde passage of the catheter 
against arterial pressure, arterial spasm, the 
very short interval of open aortic valves, the 
unknown position of valves, eddy currents, and 
the negative pressure when the jet of blood is 
stopped, all contribute to the problem. Cathe- 
terization of the left ventricle has only been 
successful in cases of aortic insufficiency. 

The catheter is introduced through the left 
ulnar artery and passed under fluoroscopic 
guidance. Heparin solution is given through the 
catheter. The passage of the catheter must be 
quick and smooth. In 11 cases with syphilitic 
aortic insufficiency, the left ventricle has been 
catheterized successfully. One case of rheumatic 
aortic insufficiency had an abrupt appearance 
of ventricular fibrillation which could not be 
relieved. This was apparently caused by the 
catheter blocking an anomalous coronary ar- 


tery.—E. C. Baker, M.D. 


Heserer, G. Zum Krankheitsbild des Pneumo- 
perikards. (The disease process of pneumo- 
pericardium.) Chirurg, March, 1950, 27, 
Pneumopericardium, secondary to trauma, 

tumors and infections adjacent to the heart, 
or septicemia due to anaerobic organisms, is 
rarely seen. The author discusses an unusual 
sequence of events and presents roentgeno- 
grams illustrating the various complications of 
the disease in an eight year old boy. 

The course was as follows: left lower lobe 
pneumonia; left-sided pneumococcal empyema 
(after three weeks); pyopneumothorax (after 
thoracocentesis), requiring subsequent insertion 
of a drainage tube; pyopneumopericardium 
(by direct extension from the empyema); 
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pneumopericardium (due to spontaneous re- 
placement of fluid in the pericardial sac by air 
from the pleural cavity); death, three days 
later, as a result of cardiac tamponade and 
toxemia. 

Autopsy, eight weeks after onset of illness, 
showed evidence of a pre-existing, fibrinous 
pericarditis. It was therefore, postulated that a 
locus minoris resistentiae existed in an area of 
pleuropericardial adhesions; furthermore, that 
the drainage tube had been inserted too close 
to the vulnerable pericardial sac, thus facili- 
tating perforation of the latter. 

The diagnosis of pneumopericardium is sug- 
gested by the clinical finding of tympany over 
a tent-like, widened precordial area. The roent- 
genogram is unquestionably diagnostic and 
easily excludes pulmonary cavitation, pneumo- 
thorax, mediastinal emphysema, etc. Small 
amounts of air in the pericardial sac may be 
spontaneously absorbed but aspiration is urged 
in tension pneumopericardium to avoid the 
danger of cardiac tamponade.—¥. Zausner, 


M.D. 


Woop, Pau. Cardiac complications (discus- 
sion of the management of rheumatic fever 
and its early complications). Proc. Roy. Soc. 
Med., March, 1950, 43, 195-199. 


The authors state that approximately 5 per 
cent of the British population are known to 
have acute or subacute rheumatism before 
they are twenty years of age. Therefore in any 
patients with active rheumatic fever or sus- 
pected rheumatic fever it is vitally important 
to detect the presence or absence of clinical 
carditis for proper, immediate and future 
management depends upon the accuracy of 
such a diagnosis. 

The chief signs of active carditis are as fol- 
lows: (1) significant mitral systolic murmur; 
(2) the Carey Coombs murmur; (3) a new or 
transient aortic diastolic murmur; (4) cardiac 
enlargement; (5) pericardial pain, friction or 
effusion; or electrocardiographic proof of peri- 
carditis; (6) elevation of the jugular venous 
pressure and other evidence of heart failure; 
(7) prolongation of the P-R interval or of Q-T, 
by electrocardiography. 

Roentgenological information has been dis- 
appointing in detecting the presence of car- 
ditis. Cardiac enlargement is unusual unless 
the heart is in failure, there is pericardial effu- 
sion, or old valvular lesion. Slight reduction in 
heart size may follow subsidence of the fever. 
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Other things being equal, the diastolic heart 
size is apt to be larger when the rate slows and 
with the short exposure time in common use 
today series of films may show heart in systole 
or diastole and may be a simple trap for the 
unwary. 


Roentgenograms were used in detection of 


pericardial effusion by making films in prone or 
supine position and revealing widening of the 
vascular pedicle with disappearance of the first 
inch of the descending aorta and divergent 
vascular shadows near the thoracic inlet. These 
signs have not been reliable thus far. Catheteri- 
zation of the right atrium has been used and in 
pericardial effusion the right border formed by 
the parietal pericardium may lie well beyond 
the tip of the catheter. Angiocardiography 
offers an alternative means of providing similar 
information but is hardly justified in these sick 
children. The cardiac catheterization is far less 
unpleasant and is well tolerated. 

Expansile pulsation of the left auricle is seen 
in a small minority of cases of active pericar 
ditis with loud mitral systolic murmur. Ad- 
vanced organic mitral incompetence presents 
two main forms: (1) with left ventricular en- 
largement which is apt to be confused with 
aortic stenosis; (2) with aneurysmal dilatation 
of the left auricle. 


The article is illustrated by reproductions of 


roentgenograms of various heart shapes. Re 
productions of electrocardiographic tracings 
are included.—Yohn H. Gilmore, M.D. 


Assott, O. A. Congenital aneurysm of su 
perior vena cava; report of one case with 
operative correction. dun. Surg., Feb., 1950, 
131, 259-263. 


The author reports on the diagnosis and 
treatment of a large, probably congenital, 
aneurysm of the superior vena cava which was 
discovered roentgenologically in a_ nineteen 
year old male college student. The mass which 
protruded to the right of the superior medi- 
astinum had a sharp lateral outline, was situ- 
ated anteriorly and changed shape on inspira- 
tion and expiration. It was further studied by 
means of angiocardiographic techniques using 
70 per cent diodrast and cardiac catheteriza- 
tion. The mass increased in size over a two 
year period and the patient was operated upon 
at which time the presence of the vena cava 
aneurysm was confirmed. It was treated by 
enclosure with polythene cellophane. The 
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patient has done well postoperatively.—C. L. 


Hinkel, M.D. 


Epstein, B.S. Angiocardiography; its applica- 
tion to the diagnosis of coarctation of the 
aorta. Radiology, Feb., 1950, 54, 211-218. 
This is a report of 1 adult and 2 children 

who had opacification studies with subsequent 

demonstration of coarctation of the aorta. The 
author recognizes the fact that all those in- 
terested in cardiovascular malformations do 
not think that angiocardiography is advisable 
or necessary in instances of coarctation; how- 
ever, he states that the value of the test is in 
determining the exact location of the aortic 
narrowing, the size of the aorta above and 
below the coarctation and the degree of de- 
velopment of collateral circulation—-C. 2. 
Stevenson, M.D. 


Dow, J. W., Levine, H. D., Evxin, M., 
Haynes, F. W., H. K., Wuirren- 
BERGER, J. W., Ferris, B. G., Goopate, 
W. T., Harvey, W. P., Eppincer, E. C., 
and Dexter, L. Studies of congenital heart 
disease. IV. Uncomplicated pulmonic sten- 
osis. Circulation, Feb., 1950, 7, 267-287. 


The authors have made a study of 8 cases of 


uncomplicated pulmonic stenosis using cardiac 
catheterization along with the customary his- 
tory, physical and roentgen findings. It was 
found that the systolic pressure was higher in 
the right ventricle than the pulmonary artery. 
This confirms the reports of two other authors 
using a recognized technique. The authors 
also review cases in the literature comparing 
their findings with those reported. The physical 
findings are those of a systolic murmur heard 
best in the 2nd, 3rd or 4th left interspace trans- 
mitted over the pericardium and back. The 
characteristic roentgenographic pattern is 
enlargement of the right ventricle and auricle 
if the stenosis is long standing. The electro- 
cardiographic tracings are not characteristic 
except in 6 cases, consisting of right ventricular 
hypertrophy. The authors state that simple 
pulmonic stenosis cannot always be differen- 
tiated from pulmonic stenosis complicated with 
congenital defects. unless cardiac catheteriza- 
tion is done. Those interested in circulatory 
dynamics of pulmonic stenosis should consult 


the article.—C. H. Warfield, M.D. 


Bococu, A., and CurisropHerson, E. F. 
Calcified cardiac aneurysms. dun. Int. Med., 
Feb., 1950, 72, 295-308. 
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Cardiac aneurysms usually follow myocardial 
infarction; the left ventricle is almost exclu- 
sively affected. The diagnosis of cardiac an- 
eurysm depends largely on roentgenologic ex- 
amination which shows the heart usually 
enlarged to the left with a blunted apex; this 
gives the heart a square or rectangular ap- 
pearance. Most characteristic finding is a 
localized bulge occurring anywhere in the con- 
tour of the left ventricle. Apical aneurysms 
may be picked up by fluoroscopic examination 
with the diaphragm fully depressed as in full 
inspiration, 

Calcification in the wall of the cardiac 
aneurysm is a relatively uncommon occurrence, 
but may be of further aid in the roentgen diag- 
nosis of cardiac aneurysm. This condition has 
to be differentiated from a calcified pericardium 
such as may occur in constrictive pericarditis. 
In this latter process the calcification produces 
a thicker and more irregular shadow not re- 
stricted to the left ventricle and situated out- 
side the heart contour while in calcification of 
a cardiac aneurysm the calcified shadow is 
usually linear, limited to the left ventricle and 
situated within the heart contour.—H. R. 
Fishback, M.D. 


ABDOMEN 


Konpo, B., Winsor, T., Rautstron, B. O., and 
and Kuroiwa, D. Congenital coarctation of 
the abdominal aorta, a theoretically revers- 
ible type of cardiac disease. 4m. Heart F., 
Feb., 1950, 39, 306-313. 

One of the rare (only 8 recorded cases in the 
last 11§ years) conditions which may cause 
heart failure in a child is congenital coarctation 
of the abdominal aorta. 

A twelve year old underdeveloped Japanese 
girl had complained of lassitude for three 
years, but there had been no definite cardio- 
vascular symptoms. On examination, the heart 
was enlarged and the radial and femoral pulses 
absent. Auscultation demonstrated a systolic 
murmur with its maximum intensity in the 
region of the umbilicus. Bilaterally the seventh 
through twelfth intercostal arteries were seen 
to pulsate with each heart beat. Roentgeno- 
grams revealed an enlarged left ventricle and 
chronic passive pulmonary congestion. There 
was norib notching. Right and left heart failure 
progressed and the patient died during an epi- 
sode of pulmonary edema forty days after her 
first hospital admission. 

Postmortem examination showed dilatation 
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of both ventricles and hypertrophy of the left 


ventricle; the heart valves, endocardium and | 


coronary vessels were normal. The aortic arch 

was dilated and both subclavian arteries hypo- 
plastic, the right subclavian being aberrant in 
origin. The wall of the dilated thoracic aorta 
was thickened and numerous atheromatous 
plaques were arranged along its intimal surface. 
A marked degree of coarctation of the ab- 
dominal aorta between the celiac axis and the 
renal arteries was present. A valve-like struc- 
ture appeared at the level of the coarctation. 
Distal to the coarctation the aorta narrowed 
to about one-fourth the caliber of the thoracic 
aorta. 

The diagnosis of congenital coarctation of the 
abdominal aorta during life should not be 
difficult—abdominal bruit, diminished femoral 
pulses, and hypertension in the upper extremi- 
ties are suggestive. In coarctation of the 
thoracic aorta, notching of the third to tenth 
ribs may be present, while in the abdominal 
aorta coarctation the lower ribs (7th—12th) are 
more likely to be involved. Other conditions to 
be differentiated are embolus or thrombosis of 
the aorta and dissecting aneurysm. With cor- 
rect early diagnosis surgical attack on this 
anomaly may become possible.—Harold Fulton, 


M.D. 


Hopces, Frep Jenner. Downward displace- 
ment of the gastric cardia. Radiology, Feb., 
1950, 54, 194-201. 


The gastric cardia, whether filled with gas or 
barium, lies closely applied to the under surface 
of the dome of the left diaphragm and main- 
tains this position regardless of the position of 
the patient. Anteriorly the left lobe of the 
liver is interposed between the cardia and the 
left half of the diaphragm while posteriorly and 
laterally the spleen wedges between the dia- 
phragm and the stomach. 

The author urges that these anatomical re- 
lationships be kept in mind so that any down- 
ward displacement of the cardia can be recog- 
nized. Enlargement of the liver or spleen, 
intra-abdominal fluid, subphrenic abscess, and 
carcinoma of the cardia of the stomach are 
common causes for this displacement.—C. 4. 
Stevenson, M.D. 


Erpacu, Ernst. Kasuistischer Beitrag zur 
Gastritis polyposa. (Case report of polypoid 
gastritis.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, March, 1950, 


72, 573-576. 
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Eibach reports a case of polypoid gastritis 
in a fifty-four year old male which he observed 
for over two years. The patient had complained 
of anorexia, abdominal pain without food re 
lationship and had had a palpable mass in the 
epigastrium. Achlorhydria and secondary ane- 
mia were present; the latter improved during 
the period of observation. Occult blood in the 
stool was found on one occasion; tarry 
were not present. Roentgenologically the 
stomach had giant mucosal folds early during 
the period of observation, later reverting to 
normal and presenting a dilatation, without 
retention. The case is reported because of the 
associated anemia, which improved, and be 
cause of the lack of evidence of malignant de 
generation during the period of observation. A 
review of the literature of the problem is also 
presented and illustrations of roentgenograms 
accompany the report.—L. 4. Nash, M.D. 


stor Is 


LaDueg, Joun S., Murison, Paut J. 
Gonvon, and Pac K, Geoace T. 
tology and diagnosis of gastric 
Surg., Feb., 1950, 60, 305-335. 


McNEER, 
Symptoma 
Arch. 


cancer. 


A study of 1,117 patients with gastric cancer 
was undertaken to determine whether 
correlation existed between the duration and 
type of symptoms or physical findings and the 


any 


resectability rate. The diagnostic and prog 
nostic significance of gastric analyses, hema- 
tologic studies, stool examinations and gastro 


scopic and roentgenologic findings were evalu 
ated in these patients. With the exception of 
dysphagia which was twice as common among 
patients with inoperable carcinoma, the fre- 
quency and multiplicity of symptoms of 
patients with inoperable and operable gastric 
cancer was essentially the same. The 
tability rate for carcinoma involving the cardia 
of the stomach was 20 per cent greater than 
that for carcinoma involving the stomach as 
a whole. The symptoms presented by these 
patients in decreasing order of frequency were 
loss of weight, pain, vomiting, disturbances of 
the bowel, anorexia, dysphagia, nausea, weak- 
ness, eructation, hematemesis and rapid satia- 
tion. Loss of weight above 41 pounds was 
usually associated with gastric cancer in an 
operable stage but the rapidity of tne loss as 
well as the percentage is more important than 
the absolute fall in poundage. Pain, dysphagia 
and anorexia were the first definitive 


Fesec 


com- 


plaints of the patients studied. Dysphagia was 
the first symptom experienced in 40 per cent 
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of the patients with involvement of the cardia. 
Pain occurred more prominently with cancers 
involving the lesser curvature of the body of 
the stomach. Pain caused by cancer of the 
cardia may simulate angina pectoris. Anorexia 
was more frequent with pyloric and prepyloric 
cancers. The duration of symptoms bore no 
relation to the resectability of the lesion. The 
surgical mortality was more than three times 
as great among patients whose symptoms had 
been present from eighteen to thirty-six months 
as among those whose complaints were of 
shorter duration. Fifty-three of 155 patients 
who had gastrointestinal symptoms for more 
than two years gave a history of ulcer-like pain; 
102 had complained only of vague indigestion. 
In a large majority of the patients a change in 
symptoms developed which could have been 
an important clinical clue to development of 
carcinoma of the stomach. Mass roentgenologic 
studies do lead to early recognition of gastric 
cancer in from 0.2 to 0.§ per cent of persons 
without gastric complaints but at present these 
examinations are economically impractical. The 
presence of an epigastric mass does not indicate 
inoperability. An epigastric mass was found 
in $0 per cent of patients with inoperable and 
42 per cent of patients with operable gastric 
cancers. A positive liver biopsy, peritoneal 
metastases and physical signs as signal nodes, 
Blumer’s shelf, ascites, jaundice, nodular liver, 
pelvic implants interdict exploratory lapa- 
retomy. 

Gastric analyses showed achlorhydria in 65 
per cent of the patients with inoperable gastric 
cancer and in §1.1 per cent of those whose 
carcinomas were resected. Extensive car- 
cinomas and anaplastic tumors showed a greater 
incidence of achlorhydria. Hyperchlorhydria 
was seen twice as frequently with benign gas- 
tric ulcers as with gastric cancer and three 
times as often in normal adults sixty to sixty- 
four years of age. Cytologic study of the gastric 
juice for cancer cells is an important additional 
diagnostic aid. The degree of anemia bore no 
relation to the segmental location of the gastric 
cancer or to its operability. 

In 1,022 gastrointestinal studies of patients 
with gastric carcinoma a positive diagnosis was 
made in g1.$ per cent, an inconclusive diag- 
nosis in 3 per cent and the findings were re- 
ported within normal limits in §.5 per cent. 
By the employment of both roentgenologic 
studies and open tube gastroscope the incidence 
of positive diagnosis was increased from 865.1 
per Gent by roentgen examination alone to 96.3 
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per cent. Positive results of biopsy material 
obtained through the open tube gastroscope 
was secured in 71.4 per cent of the patients with 
accessible lesions. Examination with the flexible 
gastroscope in 144 patients gave positive evi- 
dence of cancer in 84.0 per cent and inconclu- 
sive evidence in 11.1 per cent, and was reported 
as showing no evidence of abnormality in 4.9 
per cent. Results of roentgen examination were 
positive for 88.9 per cent of these patients and 
inconclusive for 9.0 per cent, and reported as 
within normal limits for 2.1 per cent. Gastro- 
scopic and roentgenologic study of the same 
patients was confirmatory in 76.4 per cent. The 
incidence of positive diagnosis obtained by the 
use of both methods was 96.5 per cent—an 
increase of 7.6 per cent over the 88.9 per cent 
incidence of positive diagnosis obtained by 
roentgen examination alone. Among 305 pa- 
tients who had both roentgenologic and gastro- 
scopic examination, the use of the gastroscope 
raised the incidence of positive preoperative 
diagnosis 9.§ per cent. Abnormalities detected 
in the roentgenograms and/or gastroscopy and 
not diagnostic of cancer were found in an ad- 
ditional 3.3 per cent of 305 patients raising the 
probability of the presence of cancer in the 
stomach to 99.7 per cent. 

Exploration should be done in every patient 
with persistent symptoms suggestive of car- 
cinoma even where the laboratory and roentgen 
findings are negative.—M. M. Friedman, M.D. 


Voct, ALrrep. Uber das Verhalten der Haufig- 
keit des Magen und Zwolffingerdarmge- 
schwires in den letzten zwolf Jahren. (The 
relationship of the frequency of gastric and 
duodenal ulcer during the past twelve years.) 
Deutsche med. Wehnschr., March 17, 1950, 


755 349-351. 


The statistics summarized are from the 
author’s Roentgen Institute of the Tibingen 
University and Polyclinic during 1937-1949. 
Several tables and graphed curves demonstrate 
various phases in the frequency of gastric and 
duodenal ulcers related to World War II. 
Until 1942 the proportion of patients with 
gastric ulcers, deformed duodenal bulbs and 
coarse gastric mucosal folds decreased, as did 
the number of patients with gastric complaints 
and of patients without positive roentgenologic 
tindings. In contrast, the number of patients 
with florid duodenal ulcer increased sevenfold 
during this time. Then during 1943-1944, and 
until the end of the war in 1945, a// these ab- 
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normalities increased in frequency. After some 
decrease, another increase in frequency oc- 
curred, related to the generalized want. Cur- 
rently (in the first quarter of 1949) florid duo- 
denal ulcer remains ten times as frequent as in 
1937, and gastric ulcer two and a half times as 
frequent. 

Duodenal ulcer was most common in the 
21-30 year olds; gastric ulcer in the 41-50 year 
olds.—H. G. Moehring, M.D. 


Nortu, J. P., and Jounson, J. H., Jr. Pyloric 
hypertrophy in the adult. dan. Surg., March, 
1950, 737, 316-329. 

Congenital pyloric hypertrophy has long 
been recognized as a distinct clinical entity in 
infants. It is not so generally realized that there 
may occur in adults a lesion which bears a 
striking resemblance to it. It is important that 
this disease be differentiated from other lesions 
at the pylorus because, although often disab- 
ling, it is benign and amenable to surgical 
correction. 


Both the infantile and the adult forms of 


hypertrophy were noted at autopsy many 
years before they were accorded clinical recog- 
nition. 

Secondary pyloric hypertrophy is commonly 
observed with both benign and malignant 
lesions of the stomach. In the primary hyper- 
trophy discussed, no other gastric abnormality 
appears to be present. 

The first surgical cure was reported in 1904. 
The authors collected 59 cases, with operative 
or necropsy verification, and added § of their 
own cases. 

One-fourth of the patients had intermittent 
symptoms of pyloric disturbance, persisting 
throughout infancy and childhood into adult 
life. The more common history is that of a 
more or less abrupt onset of digestive disturb- 
ances, in a previously healthy, middle-aged 
adult. Runstrom found roentgenologic _ab- 
normalities long after active symptoms had 
subsided, in patients with congenital pyloric 
stenosis. This suggests that an organic basis 
may remain in unoperated patients as a po- 
tential source of trouble in adult life. Others 
favor an acquired etiology. Boerema found 

“many instances” of a rigid antrum in the 


Netherlands during the Nazi occupation. Hy- 
pertrophy of the pylorus was the only surgical 
finding. Nutritional deficiency was thought to 
be a contributory cause. 
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Roentgenographically, the lesion is hard to 
distinguish from an_ infiltrative neoplasm. 
Ordinarily, it is not confused with benign ul- 
cerations. Delay in emptying is seen,.but com- 
plete gastric dilatation is unusual. The pyloric 
canal is seen and is elongated. The narrow pas- 
sage may be concentric or eccentric. Irregulari- 
ties of mucosal pattern in the pyloric canal are 
due to projecting edematous folds of mucosa, 
and barium flecks are not retained. The changes 
persist after antispasmodic drugs. The mush- 
room deformity of the base of the duodenal 
bulb was not thought to be a reliable sign of 
pyloric hypertrophy by the authors. 

At surgery, the stomach may present a 
tumor mass or thickening or seem normal. The 
surgeon is obligated to open the prepyloric 
portion of the stomach and inspect its interior. 
The pyloric ring should not be divided until 
after palpation has been done with a finger 
introduced through the pyloric canal. Once the 
sphincter is cut, it is very difficult to evaluate 
the situation. 

The outstanding pathologic feature of this 
lesion is hypertrophy of the circular layer of 
muscle in the pyloric ring. Treatment is surgi- 
cal. While lesser operations may suffice, the 
authors favor a limited gastric resection. When 
this is done, cure is certain and the distinction 
from carcinoma can be made readily.—T. 7. 


Wachowski, M.D. 


SHALLOW, T. A., Wacner, F. B., Jr., and 
Mances, W. B. Primary carcinoma of in- 
frapapillary portion of duodenum. Surgery, 
March, 1950, 27, 348 “355. 


The authors present a case of primary car- 
cinoma of the infrapapillary portion of the 
duodenum in which the diagnosis was made 
preoperatively by roentgen methods. The lesion 
was segmentally resected and an end-to-end 
anastomosis of the duedenum and jejunum was 
done. The patient was well three years after 
the operation. 

The condition is quite rare with only about 
70 proved cases in the literature. The 
was found at autopsy or was inoperable in 
four-fifths of the cases. Approximately 3 per 
cent of cases of intestinal carcinoma are in the 
small intestine and of these 37 to 45 per cent 
occur in the duodenum. The incidence is about 
the same in the three sections of the duodenum 
if the debatable tumors of the ampulla of 
Vater are excluded. 


lesion 
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Fifteen cases of primary carcinoma of the 
infrapapillary portion of the duodenum have 
been reported that have had resections, in- 
cluding 2 cases of the authors. The 15 cases are 
listed, together with pertinent data including 
the roentgenologic diagnosis which was correct 
in 4 Cases, incorrect in 3 cases, adequate in 2 
cases, inadequate in I case and not done or 
mentioned in § cases. The difficulties in roent- 
gen diagnosis of these lesions are mentioned, 
such as failure to look for or consider the lesion 
because of its rarity; if obstruction were present 
to diagnose a gastric neoplasm or ulcer; 
accurate localization was difficult if the site 
of the lesion was irritable; and terminating the 
examination upon finding pathology in the 
stomach or duodenal bulb. The lesion was well 
demonstrated roentgenographically in the case 
presented by the authors.—C. W.. Cooley, M.D. 


PoHLANDT, Kiaus. Detailstudien am pylorus- 
nahen Duodenalabschnitt. (A detailed study 
of the juxtapyloric portion of the duodenum.) 
Fortschr. a. d. Geb. d. Rontgenstrahlen ver. m. 
Réntgenpraxis, March, 1950, 72, §64--573. 
Pohlandt presents a detailed study of the 

first portion of the duodenum together with a 

case presentation of a type of granular duo- 

denitis (Schrotkornbulbus, i.e., “ground-meal 
duodenitis’”’). He discusses the sources of error 
in the diagnosis of deformity of the duodenal 
bulb, showing that the arcuate first portion may 
appear as having a definite eccentric deformity 
in the posteroanterior projection, but is entirely 
normal in the right anterior oblique position. 

The occurrence of a pseudo-crater in the distal 

portion of the bulb due to contrast medium in 

a mucosal fold in the second portion being pro- 


jected through the bulb is described. The 


various types of mucosal patterns in the normal 
duodenal bulb are shown, which are essentially 
axial folds, oblique or diagonal folds or a reticu- 
lar pattern. He reports in detail a case study 
with operative and pathologic findings of 
gastritis and duodenitis in a middle aged 
patient presenting abdominal pain, usually 
after meals with otherwise essentially normal 
findings. This he has described as a granular 
type of duodenitis with similar changes in the 
stomach, and is presented as a distinctive 
roentgenographic entity. Four sketches, nine 
illustrations of roentgenograms and micropho- 
tographs of the specimen accompany the 


presentation.—L. 4. Nash, M.D. 
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Morpec.ia, Micuet, FERpDMAN, José, and 
Entin, Juan. Preferente localizacién duo- 
denal de una micosis fungoide linfosarcoma- 
tosa. (Preferential localization in the duo- 
denum of a case of lymphosarcomatous 
mycosis fungoides.) Semana méd., March 16, 
1950, 57, 353-391. 

The authors describe a case of lymphosar- 
comatous mycosis fungoides in a forty-six year 
old man. The process began with skin manifes- 
tations in 1936 and was observed until the 
patient’s death in 1948. In the course of the 
disease mediastinal and visceral tumors ap- 
peared of which the changes in the mediastinum 
and in the second portions of the duodenum 
were the most prominent. Considering the 
rarity of duodenal localization of the disease, 
the duodenal roentgen appearance (enlarge- 
ment of the lumen, filling defects and rigidity 
of outlines) is described in detail. After very 
satisfactory results following the initial roent- 
gen treatments, the lesions recurred and be- 
came refractory. Later therapeutic attempts 
with radioactive phosphorus and _ nitrogen 
mustard were unsuccessful. Of special interest 
is the fact that the tissue slides which were 
diagnosed as “mycosis fungoides” in Argentina 
were diagnosed as “‘reticulum cell sarcoma” 
in the United States. The authors stress the 
uncertainty in the histopathologic classification 
and the respective confusion in the medical 
literature regarding this clinical entity.—Ernst 
Schmidt, M.D. 


Préevot, R. R6ntgendiagnostik der entztind- 
lichen Diinndarmerkrankungen. (Roentgen 
diagnosis of inflammatory lesions of the 
small intestine.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, March, 
1950, 72, 547-563. 

This is an extensive review of the literature 
of inflammatory lesions of the small intestine 
with presentation of illustrative cases. The 
author feels that it may be possible to differen- 
tiate the various inflammatory lesions of the 
small intestine with the same degree of ac- 
curacy as lesions of the stomach or colon. 

He uses a fractional oral method of adminis- 
tration of the opaque meal, and studies the 
terminal ileum by the retrograde method. 

The types of lesions discussed are acute, 
subacute and chronic enteritis, regional en- 
teritis, non-sclerosing ileitis, necrotizing en- 
teritis, tuberculosis and typhoid enteritis. 
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Acute enteritis is rarely studied roentgeno- 
graphically. Subacute and chronic enteritis 
may be divided into the specific and nonspecific 
types. Mucosal swelling, induration of the wall 
and increased secretions occur. An example of 
this is seen in the jejunum following anastomo- 
sis to the stomach. The first stage of involve- 
ment by an inflammatory lesion is represented 
by loss of the serpentine mucosal pattern, the 
markings becoming more transverse. Patchy 
filling occurs because of the increased secre- 
tions. The second stage is represented by swell- 
ing of the mucosal folds, loss of the spaces be- 
tween these folds and induration. The third 
stage seen postoperatively in the jejunum shows 
disappearance of the mucosal folds and _nar- 
rowing of the lumen. 


Non-tropical sprue is a_ special form of 
chronic enteritis differentiated by the lack of 


motility and puddling of the media. 


Atrophy 
of the mucosa may occur. 


Regional ileitis may affect any portion of 


the small intestine including the duodenum. 
Clinically, the process presents itself as ap- 
pendicitis or chronic ileus, with fever, diarrhea 
and palpable mass. Roentgenographically, there 
is evidence of an infiltrating process, narrowing 
the lumen of the bowel, and involving segments 
of the bowel, often quite long. Prestenotic 
dilatation occurs as does fistula formation be- 
tween loops of bowel. The differentiation from 
tuberculosis is difficult and the relationship 
debatable. 

Non- an enteritis described by Golden 
is discussed. Narrowing of the lumen occurs 
and polypoid changes in the mucosa are seen. 
This occurs in young females. 

Necrotizing enteritis first described by 
Lubarsch during World War I was again seen 
in Germany in 1946 and 1947. This presented 
itself as a severe inflammatory process in the 
ileum and colon. Undoubtedly malnutrition 
played a part in its origin. Roentgenograph- 
ically, the early findings are those of atony and 
ileus; later fractional filling occurs and the 
involved loops seem to be rigid and indurated. 
Loss of the mucosal pattern occurs and varying 
degrees of retention are also present. The 
lesions must be differentiated from tuberculosis 
and regional ileitis. This often has to be done 
clinically. Healing occurs without stenosis. 

Tuberculosis enteritis is well known. The 
changes in the small intestine correspond to the 
ulceration, infiltration, polypoid hyperplasia, 
segmental involvement and adenomatous thick- 
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ening of the wall. On examination eccentric or 
annular constrictions occur, the mucosa looks 
ragged and skip areas are noted. Irregularity 
of the lesions is a characteristic sign due to 
i iflammatory tumefaction. 

Typhoid and paratyphoid fever, while rarely 
investigated, involve short segments of the 
bowel and produce polypoid lesions, probably 
due to proliferation of lymphoid follicles and 
Peyer’s patches. 

Twenty-two illustrations accompany the 
article—L. 4. Nash, M.D. 
Date, W. ANDREW, and Pearse, HERMAN E. 

Gas cysts of the intestines; report 

cases. Surg., Gynec. S Obst., 

gO, 215-220. 


of two 
Feb., 1950, 

Gas cysts of the intestines (pneumatosis 
intestinalis, emphysematosis, pneumatosis cys 
toides intestinorum, etc.) occur rarely in 
humans although the condition has been recog- 
nized for years in hogs. 

In general the syndrome consists of multiple 
thin-walled gas-containing cystic areas situated 
in the walls of the large or/and small intestines 
as well as in the areolar tissue of the mesentery 
and extraperitoneal areas. The cysts may be 
general in distribution or they may be localized. 
Occasionally, single air-bearing cysts have been 
found. 

The condition is usually found at operation 

or at autopsy in conjunction with obstruction 
at the pyloric end of the stomach. The usual 
causes of pyloric obstruction are peptic ulcer 
or carcinoma. A bacterial and also a neoplastic 
cause for the formation of these cysts have 
been advanced but these etiologic factors seem 
improbable. It may be that gas is mechanically 
forced from the gastrointestinal tract into the 
bowel wall and adjacent tissues through the 
lymphatics. The strikingly similar lesion oc- 
curring in pigs has been produced experi- 
mentally by inducing a dietary deficiency in 
these animals. There may be some such associa- 
tion in humans since the patient with pyloric 
obstruction is usually malnourished. Mary 
Frances Vastine, M.D. 


Buser, JuLtiaAN W., KeRSNER, JOSEPH B., and 
Parmer, WALTER L. Carcinoma of the large 
bowel, analysis of clinical features of 478 


cases, including eighty five year survivors. 
1950, 3, 214-225. 

The experience of the University of Chicago 
Clinic and the Albert Merritt Billings Hospital 


Cancer, March, 
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from 1930 to 1947 is the basis for this article. 
Of the 478 cases seen during this period, age, 


‘sex, and duration of symptoms are not of prog- 


nostic significance. Pain, occurring in 69.8 per 
cent of the patients, followed by rectal bleeding, 
weight loss and change in bowel habits were the 
commonest symptoms. The first symptom in 
lesions of the rectum and rectosigmoid was 
usually gross bleeding. This symptom decreased 
in frequency as.distance from the anus in- 
creased. In contradistinction, pain was com- 
monest in right-sided lesions and less frequent 
in distal portions of the colon, 

The importance of roentgen examination 
has been well established. The correct positive 
diagnosis was made in 94 per cent of the cases. 
Fifteen carcinomas were undetected in the 
rectosigmoid and rectum. Only one was missed 
in the sigmoid. The superiority of digital and 
visual examination of the rectum is again em- 
phasized. 

Nearly half of the patients have metastasis 
before or at operation, but one-third of the 
patients who followed the advice of the physi- 
cian may be expected to be alive and well five 
years later. The survival rate for carcinoma 
of the rectum is only one-half that of the re- 
maining colon. The probability of recurrence 
seems to be much less after two years following 
the resection of the lesion.—D. C. Gastineau, 


M.D. 


Lawson, Epwin H., and WuirENER, DoNALD 
L. Retrograde jejunogastric intussusception; 
report of a case. Arch. Surg., Feb., 1950, 
00, 242-240. 


This article describes a case of retrograde 
intussusception at the site of an old posterior 
gastrojejunostomy, diagnosed at postmortem 
examination. There was no tumor present. Ap- 
parently no roentgenographic studies had been 
made. 

The authors further review briefly the litera- 
ture which included 46 cases of acute and 5 
cases of subacute or chronic retrograde in- 
vagination. The diagnosis has been made in a 
few cases by fluoroscopic and roentgenographic 
demonstration of a movable filling defect in 
the stomach, with a uniform pattern of parallel 
curves suggestive of jejunal mucosa. Early 
surgery may result in 90 per cent recoveries. 
There is a 100 per cent mortality for the acute 
condition when surgical exploration is not 
attempted.—P. R. Dirkse, M.D. 
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DENNEEN, E. V., and Broperick, T. C. 
Gallstone intestinal obstruction. 4nn. Surg., 
Keb., 1950, 777, 225-236. 


The authors add 10 cases of gallstone in- 
testinal obstruction with proved or presump- 
tive cholecystoduodenal fistulas to the ltera- 
ture. The condition is uncommon but not rare, 
and among 12,153 cases of intestinal obstruc- 
tion reported in 1943 gallstone was the cause in 
208 instances. 

The condition has occurred more frequently 
in females than males, and in persons over 
forty years of age when biliary lithiasis is more 
common. The gallstones usually enter the 
intestinal tract via a fistula between gallbladder 
and duodenum, or occasionally between gall- 
bladder and colon. The sequence of events is 
cholelithiasis, acute cholecystitis, gangrene and 
perforation of the gallbladder against the 
duodenum and pressure necrosis of the calculus 
into the intestine. Stones smaller than 2.5 cm. 
may be passed without symptoms. 

The majority of calculi lodge near the ileo- 
cecal region and produce the cardinal symp- 
toms and signs of acute intestinal obstruction. 
The roentgenologist can be of great help by: 
(1) observing air or contrast medium in the 
biliary tract; (2) direct visualization or nega- 
tive visualization of the gallstone; (3) change of 
position of a previously observed stone in the 
gallbladder; (4) evidence of complete or partial 
intestinal obstruction. 

The treatment is immediate surgery after 
adequate preoperative management. The ob- 
structing stone is removed, a search made for 
others, repair of the cholecystoduodenal fistula 
is contraindicated.—G. P. Keefer, M.D. 


Kay, SAUL, and TALBERT, Pierre C. Adenoma 
of the liver, mixed type (hamartoma); report 
of two cases. Cancer, March, 1950, 3, 307- 


5 
31 


Wa 


Two cases of hamartoma of the liver are re- 
ported by the authors. One patient was seven 
months old, the other thirteen years old. The 
tumors are rare, only 7 cases having been re- 
corded. They consist of both proliferating 
hepatic cells and bile ducts, and are thus called 
“adenoma of the liver, mixed type.” Histo- 
pathologically hamartoma resembles cirrhosis 
of the liver, but the authors feel that the two 
conditions are unrelated.—¥. G. Lorman, M.D. 


Rapakovicu, Micuaet. Epidermoid cyst of 


| 
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the spleen; report of a case. dnn. Surg., 
Feb., 1950, 7377, 268-276. 


This case history of an epidermoid cyst of 


the spleen brings the total of this rare condition 
to II reported cases. Cysts of the spleen are 
rare and always present a difficult problem in 
diagnosis. 

In this seventeen year old female, signs and 
symptoms were those of a large soft tissue 
mass in the left upper quadrant with slight 
left flank pain. Roentgen examination showed 
pressure displacement of the stomach, left 


kidney, small intestine, and splenic flexure of 


the colon associated with splenic enlargement 
of marked degree. Laparotomy with splenec- 
tomy and pathologic study of the specimen are 
necessary for accurate diagnosis. 

Cysts of the spleen should be considered in 
the differential diagnosis of left upper quadrant 
tumor masses. A classification of splenic cysts 
is given in this report. The actual mode of 
origin of epidermoid cysts is open to specula- 
tion but an embryonal defect in the spleen is 
suggested by the specimen in this case.—G. P. 
Keefer, M.D. 


GYNECOLOGY AND OBSTETRICS 


GrunsBercer, V. Zur Klinik der mehrfachen 
primaren Neoplesmen in der Gynakologie. 
(Clinical feature of multiple primary neo- 
plasms in gynecology.) Wien. klin. Wchnschr., 
March 10, 1950, 62, 173-178. 


Griinberger reports 1,208 cases of multiple 
primary neoplasm that have been seen from 
1936 to October, 1944, in the Gynecological 
Clinic of the University of Vienna. 

The postulates of Billroth from the diagnosis 
of multiple primary cancers were used as the 
basis of this study: (1) Difference in histological 
structures. (2) Each one of the carcinomas has 
to be derived histogenetically from the epi- 
thelium of the original site. (3) Each of the 
carcinomas has to have its own metastases. 

The report is concerned with 30 multiple 
primary carcinomas of which one was a triple 
carcinoma while the others were double 
growths. This gives a percentage of 2.5 per 
cent+0.4, a figure that is in agreement with 
the collected statistics of Warren and Gates. 
It seems that the occurrence and recognition 
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of double carcinoma is rather favorable for an 
expectancy of cure as compared with single 
cancers. Eight of the 30 cases were reported as 
permanently cured, an absolute rate of 26.6 per 
cent which corresponds favorably with the 
percentage of the absolute cures of single pri- 
mary carcinomas.—Le Roy S. House, M.D. 


Tucker, Beatrice E., Sovomkin, Mark, and 
ABRAMS, BERNARD. A study of face presenta- 
tion in the normal mature fetus. Swrg., 
Gynec. & Obst., Feb., 1950, 90, 199-203. 
From July 1, 1932, through September 30, 

1948, 39,687 babies were delivered by the 

Chicago Maternity Center. Of this number, 73 

were face presentations and of these 64 were 

“mature normal” babies. Six were born of 

primiparas and 58 of multiparas. Six were 

anencephalic monsters and 3 were premature 
babies. 

Summary and Conclusions. 

1. The etiology of face presentation is ob 
scure. The only etiologic factors which could be 
substantiated by the authors’ data were (1) 
multiparity and (2) original occiput posteriot 
positions. 

2. The presence of the cord around the neck 
did not differ materially from the incidence 
found in the service as a whole. However, fatal 
compression of the cord is more likely to occur 
in face presentation when the cord lies between 
the subocciput and the back of the neck. 

3. There was one prolapsed cord. This was 
associated with a major operative procedure 
and resulted in a neonatal death. 

4. No significant difference was found in the 
weights of babies delivered by face and those 
via the usual cephalic presentations. 

5. Face presentation showed a. slightly 
shorter first stage of labor and a definitely 
longer second stage of labor than did the vertex 
presentation. 

6. Most of the patients with face presenta- 
tions will deliver spontaneously if permitted 
to do so. 

In cases in which operative interference 
is indicated the simplest procedure will gen- 
erally yield the most satisfactory results. 

8. In general, the authors’ low fetal mor- 
tality (for this position) was due, they believe, 
to a policy of non-interference while progress 
was being made.—Mary Frances Vastine, M.D. 
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bronchogenic, treatment of, with nitrogen 
mustard (ab), 894 

cutaneous, treatment of, with podophyllin 
(ab), 368 

early bronchogenic carcinoma, histological study 
of five minute pulmonary neoplasms be- 
lieved to represent (ab), 324 

early, of cervix uteri, diagnosis of (ab), 698 

endometrial, genesis of (ab), 339 

epidermoid, of penis (ab), 705 

esophageal, combined roentgen-radium treat 
ment of (ab), 885 

esophageal, roentgen therapy of (ab), 358 

hypopharyngeal, problem of (ab), 1024 

inoperable bronchiogenic, treatment of, by 
nitrogen mustard (ab), 895 

metastatic, involving central nervous system 
(ab), 706 


metastatic mammary, lack of progressive growth 


Subject Index to Volume 64 1053 


of, transplanted subcutaneously into for- 
eign strains of mice (ab), 901 
of adrenal cortex (ab), 702 
of bladder, cutaneous metastasis of (ab), 171 
of bladder, new technique for radium treatment 
of (ab), 359 
of breast, radioactive phosphorus in treatment 
of, 559 
of cervix uteri, response of, to fractionated 
radium and roentgen therapy given con- 
currently, 446 
of cervix uteri, results of treatment (ab), 892 
of duodenum (ab), 163 
of extrahepatic bile ducts (ab), 338 
of large intestine (ab), 1046 
of lip, results of treatment of (ab), 887 
of lung, severe hypertrophic {pulmonary osteo- 
arthropathy due to, 42 
of lung, study of 502 cases of (ab), 678 
of prostate, bone marrow studies in (ab), 709 
of prostate, myelofibrosis and _ generalized 
osteosclerosis secondary to (ab), 172 
of stomach, extension of, into duodenum and 
esophagus (ab), 544 
of thyroid gland (ab), 358 
of thyroid of base of tongue (ab), 519 
of uterine cervix complicating pregnancy (ab), 
170 
of vulva (ab), 359; (ab), 360 
perforated, of stomach, simulating perforated 
gastric ulcer (ab), 544 
primary, of duodenal bulb mimicking duodenal 
ulcer (ab), 163 
primary, of infrapapillary portion of duo- 
denum (ab), 1044 
primary, of lung (ab), 1037 
primary, of ureter (ab), 340; (ab), 703 
primary, of vagina, radium therapy of, 86 
pseudo-adenomatous basal cell, pulmonary 
metastases of (ab), 522 
rectal, cauda equina syndrome due to (ab), 164 
sclerosing, of stomach (ab), 162 
squamous cell, of renal pelvis (ab), 170 
visceral, and multiple venous thrombosis (ab), 
55° 
Carcinosis, pleural, in breast cancer, spontaneous 
regression of (ab), 683 
Carpi, gastric, diagnosis of lesions near (ab), 160 
gastric, downward displacement of (ab), 1042 
roentgen study of (ab), 331 
CaRDIO-ESOPHAGEAL relaxation as cause of vomiting 
in infants (ab), 1030 
Carpro.ocy of old age (ab), 327 
CARDIOVASCULAR anomalies, conventional roent- 
genography in diagnosis (ab), 328 
effects of diodrast, experimental study of, 819 
Carotrip Bopy, tumor of, associated with nodular 
goiter (ab), 676 
tumors of (ab), 1028 


| 
| 
| 
| 
| 
| 
| 
), 
| | 
| 


1054 Subject Index 
Carpa bones, development of, as index of nutri- 
tional status of school children (ab), 713 
tunnel compression of median nerves (ab), 343 
CartILaGE and bone, ectopic, experimental produc- 
tion of, in muscles of rabbits (ab), 174 
Carty, Joun Russe i, 1892-1949, obituary, 121 
portrait, 121 
Cast syNDROME (EF), 1013 
CaTHETER, polyethylene, arteriography of aorta by 
means of, 196 
CATHETERIZATION of left side of heart in man (ab), 
1039 
CauDA EQUINA syndrome due to silent rectal car- 
cinoma (ab), 164 
Caustic substances, roentgen aspects of periesopha- 
geal changes in stenosis due to (ab), 330 
Cavirary disease of lungs (ab), 1034 
Cet nuclei, amphibian, nature of radiation injury 
to (ab), 373 
CELLS, radioresistant, in certain radiosensitive tis- 
sues of swine exposed to atomic bomb 
radiation (ab), 370 
CEREBELLUM, metastasizing tumors of (ab), 517 
CEREBRAL aneurysm, relation of migraine to (ab), 
1027 
angiography, complications following use of 
neo-iopax in, 816 
angiography in brain tumor suspects (ab), 1027 
angiography recorded cinefluorographically (ab) 
1027 
angiography, review of (ab), 513 
arteriography, 239; (ab), 1026 
CERVICOFACIAL procedures, combined radical, for 
primary facial cancer (ab), 676 
CERVIX UTERI, carcinoma of, complicating preg- 
nancy (ab), 170 
carcinoma, results of treatment (ab), 892 
detection of cancer of (ab), 168 
diagnosis of early carcinoma of (ab), 698 
radiation therapy or surgery in cancer of (E), 
299 
radiation treatment of tuberculosis of (ab), 887 
radium needle therapy in cancer of, 1010 
response of carcinoma of, to fractionated 
radium and roentgen therapy given con- 
currently, 446 
sarcoma of (ab), 361 
treatment of rectovaginal fistulas 
curie-roentgen therapy of cancer of (ab), 
360 
CHALASIA as cause of vomiting in infants (ab), 1030 
CHARCOT JOINTS secondary to diabetes mellitus, 277 
CHEMICAL means, possibility of protecting living 
organism against roentgen rays by (ab), 904 
CHEMOTHERAPY, experimental, of neoplastic diseases 
(ab), 367 
of malignant tumors (ab), 369 
of tumors, systemic pathological effects of nitro- 
gen mustards in (ab), 365 
CuEst, angiocardiography in surgery of (ab), 686 


following 


to Volume 64 


DECEMBER, 196 


lesions, fluoroscopic preselection of tomographic 
plane in (ab), 317 
roentgen surveys of, in general hospitals (ab), 
317 
synovial sarcoma of wall of (ab), 1028 
CuicaGo ROENTGEN Society, 142 
Cuick embryo, toxicity of roentgen rays to, 28 
CHICKEN, toxicity and pathological effects of roent 
gen rays in, 289 
CHILDREN, apparently normal six-year-old, summary 
of 49 radiologists’ opinion on skeletal ag 
limits of, 442 
bronchopulmonary geotrichosis in (ab), 681 
congenital obstructions of alimentary tract in 
(ab), 547 
difficulties of differential diagnosis in tuber 
culosis of knee joint in (ab), 715 
excisional surgical treatment of 
tuberculosis in (ab), 680 
gastric ulcer in, 765 
initial roentgenographic signs of coxitis in (ab), 
710 
intervertebral lesions in (ab), 860 
method for measuring hearts of (ab), 372 
pneumonia in, following ingestion of petroleum 
products (ab), 525 
radiology in neurosurgical conditions in (ab), 
$13 
radon therapy of nasopharyngeal 
hypertrophy in (ab), 181 
small bowel obstruction in (ab), 545 
school, carpal and epiphysial development as 
index of nutritional status of (ab), 713 
spondylarthritis in, 20 
stricture of urethra in (ab), 173 
CHOLEcysTocotic fistula (ab), 165 
CHOLECYSTOGRAPHY, intravenous, 
iodophthalicfiuorescein for (ab), 166 
new series of radiopaque compounds for (ab), 
556 
non-filling of gallbladder in (ab), 697 
CHOLELITHIASIS associated with peptic ulcer (ab), 
551 
CHonpDROMaAS, primary, of lung (ab), 1033 
CHONDROSARCOMA, primary, of lung (ab), 324 
CINEFLUOROGRAPHY, Cerebral angiography recorded 
by (ab), 1027 
Circe or WILLIs, arteriovenous fistula of (ab), 517 


pulmonary 


lymphoid 


sodium tetra 


CIRCULATION, anomalous pulmonary, angiocardio 
graphic demonstration of, 409 
coronary, visualization of, during angiocardi 
ography (ab), 686 
renal, in experimental hydronephrosis (ab), 906 
CLAUDICATION, intermittent (ab), 180 
CLEVELAND RaDIOLoGICcAL Society, 142 
CoarcraTion, congenital, of abdominal aorta (ab), 
1041 
of aorta (ab), 532; (ab), 533 
of aorta at level of diaphragm (ab), 534 


| 
| 
| 
| 
| 

| 
| 


VoL. 64, No. 6 


of aorta, diagnosis of, by angiocardiography 
(ab), 1041 
of aorta, dilatation and pulsation of left sub 


clavian artery in roentgen diagnosis of 


(ab), 687 
Coccipio1pomycosis, hazard involved in diagnostic 
procedures (ab), 720 
residual cavities in pulmonary (ab), 72c 
studies on contagiousness of (ab), go! 
CokE fires, pneumoconiosis after exposure to dust 
from (ab), 320 
Co.cuicin, combination of, and roentgen therapy 
in leukemia (ab), 893 


Couitis ulcerosa, cancer of the colon in cases of 


(ab), 549 
CoLon, angiosarcoma of (ab), 165 

cancer of, in cases of colitis ulcerosa (ab), 549 

colonmetrographic studies of effects of section 
of parasympathetic nerves of (ab), 37 

defunctioned, after ileostomy, roentgen ex 
amination of (ab), 164 

descending, obstructive lesions of (ab), 165 

distal, intestinal obstruction due to lesions of 
(ab), 550 


diverticula of (ab), 336 


end-to-end anastomosis of, following resection, 
“69 
method for improving roentgenograms of, after 
colostomy, 835 
perforation of, following use of enemas (ab), 337 
polypoid lesions of (ab), 165 
sigmoid, sigmoidovesical fistulas resulting from 
diverticulitis of (ab), 
CoLONMETROGRAPHIC studies of effects of section of 
parasympathetic nerves of colon (ab), 370 
Co.ostomy, method for improving roentgenograms 
of colon after, 835 


336 


Cones, precision, use of, in peroral irradiation, 968 
CONGENITAL anomalies of aortic arch and _ its 
branches (ab), $3 


cystic disease of lungs (ab), 319 
heart disease, diagnosis of common types of 
(ab), 154 
obstruction of stomach and small intestine in 
newborn (ab), 162 
sternal fissure (ab), 316 
Contrast media, experimental studies on, for use in 
neurography, 974 
media, radiopaque, compounds of zirconium for 
(ab), 370 
media, water soluble, directed bronchography 
with (ab), 528 
medium (bismjol), results with use of, in retro- 
grade pyelography (ab), 340 
medium, visualization of abdominal aorta and 
its branches following intravenous injection 
of, 945 
Corpus CALLosuM, agenesis of (ab), 515 
roentgen diagnosis of lipoma of (ab), 516 
Corticax inhibition of gastric motility (ab), 899 


Subject Index 


to Volume 64 1055 


Coxiris in children, initial roentgenographic signs 
of (ab), 710 
CRANIO-CLEIDO-DysosTosis (ab), 346 
CRANIOPHARYNGIOMA in woman aged fifty-seven 
(ab), 673 
CRANIOPHARYNGIOMAS, surgery of (ab), 518 
CRETINISM, early detection of, by radioactive tracers 
(ab), 894 
Cytinproma of bronchus (ab), 322 
Cyst, aneurysmal bone (ab), 867 
calcified splenic (ab), 553 
epidermoid, of spleen (ab), 1048 
foregut, of mediastinum (ab), 681 
large hydatid, of liver, 473 
pancreatic (ab), 552 
CysTADENOCARCINOMA, papillary, of ovary, calcified 
metastatic deposits from, 467 
Cystic disease, congenital, of lungs (ab), 319 
CysroGRAPHIC studies in placenta praevia, $3 
Cystoscopy, evaluation of merits of, in management 
of renal trauma (ab), 699 
Cysrosromy, use of polythene and polyvinyl tubing 
in (ab), 341 
CysTOURETHROGRAPHY in diagnosis of diseases of 
prostatic urethra, 640 
Cysts, gas, of intestines (ab), 1046 
hydatid, of liver, direct roentgen signs of (ab), 


multiple duplicative, of duodenum causing acute 
intestinal obstruction (ab), 163 
pylorenal (ab), 700 


Cyro.ocy, exfoliative (ab), 352 


DEAFNESS, nasopharyngeal radium applicator in 
treatment and prevention of (ab), 890 

Derroir RoENTGEN Ray anp Rapium Society, 854 

DIABETES MELLITUS, Charcot joints secondary to, 


renal osteodystrophy associated with (ab), 701 
DiapHRaGM, fatal tension pneumothorax resulting 
from rupture of, in patient receiving pneu- 
moperitoneum (ab), 526 
right-sided stomach associated with eventration 
of, simulating hydropneumothorax, 50 
temporary high position of (ab), 688 
DiopRaAst, experimental study of cardiovascular 
effects of, 819 
transient hemiplegia associated with cerebral 
angiography using (ab), 515 
Diphyllobothrium latum, roentgen visualization of, in 
intestine of man (ab), 155 
DisEASE, systemic, concept and clinical reality of 
(ab), 353 
DisLocaTIons, inter-carpal, and fracture-disloca- 
tions (ab), 344 
Diverticuta of alimentary tract (ab), 334; (ab), 
335; (ab), 336 
of colon (ab), 336 
of esophagus (ab), 334 
of stomach (ab), 159 


| 
| 
— 
| 
| 
| 


1056 
of stomach and small intestine, roentgen aspects 
of (ab), 335 
Diverticu itis of large intestine (ab), 335 
of sigmoid colon, sigmoidovesical fistulas re- 
sulting from (ab), 336 
sigmoid, symptoms of obstruction from (ab), 
164 
DIvERTICULOSIS, intramural small-cystic, of gall- 
bladder (ab), 696 
of large intestine (ab), 335 
Diverticutum, Jeckel’s, heterotopic pancreatic tis- 
sue and gastric mucosa in (ab), 696 
Dosace, biologic, of roentgen rays (ab), 881 
clinical radiation, interrelation of time, area and 
therapeutic ratio (ab), 371 
in irradiated bone, influence of energy absorp- 
tion and electron range on (ab), 373 
Dose calculator, improved, for linear radioactive 
sources (ab), 898 
depth, of electrons from betatron (ab), 722 
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Gorrer, nodular, tumor of carotid body associated 
with (ab), 676 
Go tp implants, automatic measuring apparatus for 
(ab), 555 
radioactive colloidal metallic, use of, in treat- 
ment of malignant disease (ab), 720 
Gout, classical (ab), 866 
Grart, homologous, of preserved bone (ab), 710 
GRANULOMA, eosinophilic, of bone, pathological and 
clinical study of (ab), 349 
lipoid, of lung following bronchography with 

iodized oil (ab), 322 

GraNnu_omas, beryllium, from broken fluorescent 
tube (ab), 876 

GRANULOMATOSIS, diffuse pulmonary, in young 
women following exposure to beryllium 
compounds in manufacture of radio tubes 
(ab), 524 

GyNneco.Locy, multiple primary neoplasms in (ab), 
1048 


HALLUCINATIONS occurring in patients with cerebral 
lesions, genesis of (ab), 673 
Hamartoma of liver (ab), 1047 
of lung (ab), 1033 
Hanp, multiple destructive processes of phalanges 
of, with simultaneous calcifications of soft 
tissues, 649 
Harris tube, intestinal intubation with (ab), 540 
Heap trauma, roentgenologic aspects of, 399 
HEADACHE, chronic, arteriographic study of effect of 
drugs on intracranial vessels in patients 
with (ab), 514 
Heart, and great vessels, electrokymography of 
(ab), 326 
apparatus and technique for demonstration of 
chambers of, by roentgen cinematography 
(ab), 904 
atrophy of (ab), 530 
calcified aneurysms of (ab), 1041 
catheterization of left side of, in man (ab), 1039 
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complications of, in rheumatic fever (ab), 104 
configurations due to valvular disease, roentgen 
diagnosis of (ab), 155 
determination of blood volume in, through in 
jection of radiophosphorus (ab), 363 
development of, in left-sided position (ab), 687 
dilatation of, and exudative pericarditis, differ 
ential diagnosis (ab), 531 
disease, congenital, diagnosis of common types 
of (ab), 154 
disease, congenital, roentgen cinematography 
in (ab), 530 
disease, congenital, studies of (ab), 1041 
disease, operable congenital, conventional roent 
gen examination in (ab), 328 
drainage of pulmonary veins into right side of 
(ab), 326 
experimental angiocardiography by direct punc 
ture of (ab), 902 
in children, method for measuring (ab), 372 
roentgen kymographic study of valvular calcifi 
cations of (ab), 329 
study of enlargement of, in infancy (ab), 687 
HEMANGIOBLASTOMAS, occurrence of, in three mem 
bers of a family (ab), 341 
HEMANGIOMA, cavernous, of lung (ab), 1033 
of knee joint (ab), 178 
HEMANGIOMAS, cavernous, 
(ab), 883 
radioresistant (ab), 185 
HEMANGIOPERICYTOMA (ab), 717 
HEMANGIO-SARCOMATOSIS, generalized, erroneously 
considered as generalized tuberculosis (ab), 
1034 
Hematoma, subdural, and effusion in infants (ab), 
313 
HeMatTomas, intracerebral, roentgenographic visu 
alization of, following prefrontal lobotomy, 
47 
HeEMIPLEGIA, transient, associated with 
angiography (diodrast) (ab), 515 
Hemopatuy, malignant, treated with 
mustard (ab), 368 
HeMorRHAGE of upper gastrointestinal tract, com 
bined medical and surgical management of 
(ab), 541 
Hernia, diaphragmatic, with complete evisceration 
of liver (ab), 329 


radiation therapy of 


cere bral 


nitrogen 


hiatal, pulmonary abscess as complication of 


(ab), 688 


intra-abdominal, case of, with incarceration of 


jejunum into transverse mesocolon, 94 
HERNIATION of intervertebral discs, contralateral 
symptoms and signs produced by (ab), 76 
HERPES ZOSTER after irradiation (ab), 355 
HipRADENITIS suppurativa axillaris, roentgen treat 
ment of (ab), 885 
Hip, posterior dislocation of (ab), 179 
roentgen examination of, in Legg-Perthes’ 
disease (ab), 347 
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HiRSCHSPRUNG’S DISEASE (ab), 336 
HisroCHEMOGRAPHY, preliminary report on (ab), 368 
Hisrop.asMin, development of calcification in pul- 
monary lesions associated with sensitivity 
to (ab), 321 
HistopLasMosis, pulmonary calcification in, 747 
roentgen semeiology of (ab), 719 
HopGkIN’s DISEASE, effect of adenylic acid therapy 
on pruritus due to (ab), 896 
long remissions in (ab), 873 
management of, 913 
medullary compression by (ab), 707 


of lung, roentgen appearance and therapy of 


(ab), 1033 
treatment of,: with roentgen irradiation and 
nitrogen mustard, 61 
Houpinc, ArrHur FENwICK, 1877-1949, obituary, 
120 
portrait, 120 
HorMONneEs, steroid, action of, in mammary cancer 
(ab), 369 
Hospiras, general, chest roentgen-ray surveys in 
(ab), 317 
Hyproca.ycosis (ab), 170 
HyDRONEPHROSIS, contribution to study of (ab), 557 
experimental, renal circulation in (ab), 906 
HypROPNEUMOTHORAX, right-sided stomach as- 
sociated with eventration of diaphragm 
simulating, so 
HypROxYPHENYL fatty acids, iodinated, cholecysto- 
graphic uses of (ab), 556 
Hyperostoses, infantile cortical (ab), 869 
HyPERPARATHYROIDISM (ab), 175 
HypertTropHy, nasopharyngeal lymphoid, radon 
therapy of, in children (ab), 181 
pyloric, in adult (ab), 1044 
HypertHyroipisM, in diagnosis and treatment 
of, §76 
HypopaRATHYROIDISM, psuedo (ab), 875 
reparative osteogenesis of fracture in animals 
with, treated with vitamin Ds» (ab), 557 


HypopHARYNGEAL region, problem of carcinoma of 


(ab), 1024 

HypopuHysEAL region, diencephalic, functional  ir- 
radiation of (ab), 884 

Hypopnysis, fetal adenoma of (ab), 1026 


I‘! concentration of, in thyroid cancer, shown b 
radioautography (ab), 363 
In diagnosis and treatment of hyperthyroidism, 
$76 
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ILEIvis, regional, recurrence in (ab), 549 

ILEOCECAL valve, normal, roentgen-anatomical stud- 
ies of (ab), 695 

INDIANA ROENTGEN Society, 1021 

Inrant, American Indian, familial erythroblastic 
anemia in (ab), 872 


malignant melanoma in (ab), 877 


newborn, diagnosis of surgical conditions of 


(ab), 875 
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INFANTS, cardio-esophageal relaxation as cause of 

vomiting in (ab), 1030 

congenital obstructions of alimentary tract 
(ab), 547 

genetic connection between pyloric hypertrophy 
in, and in adults (ab), 691 

hypertrophic pyloric stenosis in, roentgen ex- 
amination in (ab), 546 

small bowel obstruction in (ab), 545 

study of cardiac enlargement in (ab), 687 

subdural hematoma and effusion in (ab), 313 

table unit for fluoroscopic examination of (ab), 
1028 
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INFLAMMATORY lesions of small intestine, roentgen 
diagnosis of (ab), 1045 
INTERNATIONAL Concress oF Cancer, Fifth, 141 
INTERNATIONAL ConGRESS OF RapIoLocy, Sixth (E), 
655 
INTERVERTEBRAL disc herniation, air and panto- 
paque myelograms in diagnosis of sciatica 
from (ab), 342 
disc lesions in children and adolescents (ab), 860 
discs, herniated, producing contralateral symp- 
toms and signs (ab), 860 
INTESTINAL TRACT. See also Gastrointestinal tract 
of newborn, multiple calcareous deposits in 
(ab), 546 
INTESTINE, diagnosis of early cancer of, 929 
gas patterns in, as diagnostic aid, 959 
large, carcinoma of (ab), 1046 
large, diverticulosis and diverticulitis of (ab), 
3 
multiple duplicative cysts of duodenum causing 
acute obstruction of (ab), 163 
obstruction of, due to lesions of distal colon 
(ab), 550 
obstruction of, in newborn (ab), 545 
of man, roentgen visualization of fish tape- 
worm, Diphyllobothrium latum in (ab), 155 
preliminary roentgenogram of abdomen in 
diagnosis of congenital obstruction of, 430 
physics in intubation of (ab), 694 
small, carcinoids of (ab), 549 
small, diagnosis of congenital obstruction of, in 
newborn (ab), 162 


35 


- small, massive resection of, for adenocarcinoma 
of jejunum (ab), 694 
small, obstruction of, in infancy and childhood 
(ab), 545 
small, roentgen aspects of diverticula of (ab), 335 
small, roentgen diagnosis of inflammatory le- 
sions of (ab), 1045 
small, variability of mucosa of (ab), 548 
Whipple’s lipodystrophy of (ab), 547 
INTESTINES, gas cysts of (ab), 1046 
roentgen aspects of occlusions of (ab), 333 
INTRACAVITARY therapy, new type of roentgen peri- 
scope for, 492 
INTRAVASATION, venous, during myelography (ab), 
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INTUBATION, intestinal, with Harris tube, technique 
and results (ab), 540 
intestinal, physics in (ab), 694 
INTUSSUSCEPTION, retrograde jejunogastric 
1047 
radioactive, distribution of, in mice with 
and without tumor 1sog!a after injection 
of radioactive sodium iodide (ab), 905 
lopizeEp o1L, lipoid granuloma of lung following 
bronchography with (ab), 322 
lonizaTION methods, experimental determination 
by, of rate of emission of beta- and gamma- 
ray energy by radioactive substances (ab), 
186 
[on1zING particles, dosimetry of, 489 
IRRADIATION, differentiation and (ab), 881 
herpes zoster after (ab), 355 
peroral, use of precision cones in, 968 
resistance of Sciara to mutagenic len of (ab), 


(ab), 


IODINE, 


J/ 
total body, in mice, influence of dose fractiona- 
tion on lethal roentgen-ray effect produced 
by (ab), 556 
IscHIOPUBIC junction, juvenile, 
zones of (ab), 867 
IsoposE curves, clinical, 999 
measurements of linear radium sources in air 
and water by means of automatic isodose 
recorder, 989 


transformation 


JeyUNUM, massive resection of small bowel for 
adenocarcinoma of (ab), 694 
Jounston, GeorGce C., 1872-1950, obituary, 499 


portrait, 499 


KIDNEY, cystic dysplasia of (ab), 340 
effect of tetra-ethyl ammonium 
pelvis of (ab), 557 
lethargy of (ab), 699 
KipNEys, circulation of, in experimental 
nephrosis (ab), 906 
fascia of (ab), 702 
nephrolithiasis with tubular failure of (ab), 700 
squamous cell carcinoma of renal pelvis (ab), 
170 
trauma of, cystoscopy and retrograde pyelog- 
raphy in management of (ab), 699 
pneumoarthrography of, as diagnostic aid 
(ab), 711 
KNEE JOINT, hemangioma of (ab), 1 
transitory eosinophilia localized in, after pneu- 
marthrography (ab), 863 
tuberculosis of, in children, difficulties of differ- 
ential diagnosis (ab), 715 
KyMOGRAPHY, roentgen study of cardiac valvular 
calcifications by (ab), 329 
roentgen, study of coarctation of 
(ab), 687 


bromide on 


hydro- 


KNEE, 


aorta by 


Lacreat duct, papilloma of (ab), 519 
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Larrerty, Ropert Hervey, 1878 obituary, 
841 
portrait, 841 
LeGcc-PERTHES’ DISEASE, 
hip in (ab), 347 
LERICHE SYNDROME (E), 496 
Lesions, premalignant, of ampulla of Vater (ab), 694 
LEUKEMIA, acute, therapeutic 
sternosternal transfusions in 
aleukemic myelogenous, diffuse 
in (ab), 867 
combination of colchicin and roentgen therapy 
in (ab), 893 
diagnosis and treatment of, from standpoint of 
radiologist, 919 
effect of ultrasonic vibration on formed elements 
of blood in (ab), go2 
present status of radiation therapy (ab), 184 
treatment of, 907 
Levocarpi, study of (ab), 687 
Linitis plastica (ab), 162 
Lip, cancer of ( (ab). 357 
carcinom: 1, results of treatment of ( 
Lipopystropuy, Whipple’s intestinal (ab), 547 
Lipoma of corpus callosum, roentgen 
(ab), 516 
submucosa _ventriculi 
stomach (ab), 161 
submucosal gastric, interesting roentgen sign in, 
938 
Lirutrasis, biliary, in young individuals (ab), 696 
Liver, abscess of, 785 
diaphragmatic hernia with complete eviscera 
tion of (ab), 329 
direct roentgen signs of hydatid cysts of (ab), 
551 
large hydatid cyst of, 47. 
mixed type adenoma of fab ), 1047 
Lopsoromy, prefrontal, roentgenographic visualiza 
tion of intracerebral hematomas following, 
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LOCALIZATION, 


1950, 


roentgen examination of 


results of larg: 
(ab), 18 


osteosclerosis 


(ab}, 887 


diagnosis of 


simulating cancer of 


in vivo, of radioactive silver at pre 
determined sites in tissues, 831 
LoEFFLER’S SYNDROME, occurrence in two patients 
treated with penicillin in oil and wax (ab), 
524 
LooseER-MILKMAN’S SYNDROME 
tosis Recklinghausen and general decalcifi 
cation of skeleton (ab), 714 
Looser’s transformation zones (ab), 86 
zones, etiology of (ab), 866 
LumMBosacraL abnormalities, congenital, 
of (ab), 350 
LuNATOMALACIA (ab), 345 
LunG, aplasia of, 409 
cancer of, ommninal bronchiolar or alveolar cell 
(ab), 324 
chronic atelectasis and pneumonitis of middl 
lobe of (ab), 52 


chronic emphysematous cavity of (ab), 318 
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edema of, and ‘“‘batswing” shadow (ab), 521 
lipoid granuloma of, following bronchography 
with iodized oil (ab), 322 
right, aplasia of upper and middle lobe of (ab), 
153 
severely discharging, bronchography in (ab), 
322 
wounded, delayed pathology of (ab), 325 
Lunos, abscess of, as complication of hiatal hernia 
(ab), 688 
acute primary blastomycosis of (ab), 1034 
alveolar adenomatosis of (ab), 679 
alveolar cell tumors of, I 
Boeck’s disease of (ab), 68c 
both, multiple adenoleiomyomas of (ab), 524 
bronchographic aspects of segments of (ab), 317 
calcification of, tuberculosis? histoplasmosis?, 
747 
cancer, cytologic study of, by means of bronchial 
secretions (ab), 522 
carcinoma of, 42 
carcinoma, study of 502 cases (ab), 678 
cavernous hemangioma of (ab), 1033 
cavitary disease of (ab), 1034 
changes in, in the reticuloses (ab), 1038 
congenital cystic disease of (ab), 319 
development of calcification in lesions of, as 
sociated with sensitivity to histoplasmin 
(ab), 321 
diagnosis and treatment of cancer of (ab), 521 
diagnosis of emphysema of (ab), 527 
different behavior of different se gments of (ab), 
676 
diffuse granulomatosis of, in young women 
following exposure to beryllium compounds 
in manufacture of radio tubes (ab), 524 
disease of, associated with cystic fibrosis of 
pancreas (ab), 1031 
edema of, experimental observations on dogs 
following acute peripheral blood loss (ab), 
599 
effects on, of toxic gases and smokes (ab), 904 
hamartoma of (ab), 1033 
Hodgkin’s disease of, roentgen appearance and 
therapy (ab), 1033 
manifestations of scleroderma in (ab), 679 
net-like appearance of apex of (ab), 318 
operability of cancer of, 222 
primary carcinoma of (ab), 1037 
primary chondromas of (ab), 1033 
primary chondrosarcoma of (ab), 324 
re-expansion of, in artificial pneumothorax of 
(ab), 1037 
studies on respiratory gas exchange in anthra 
cite coal miners with affections of (ab), 1031 
LyYMPHOBLASTOMA, diagnosis and treatment of, 
from standpoint of radiologist, 919 
gross follicular (ab), 181 


LympHoGRANULOMarosis benigna pulmonum (ab), 
680 
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LympHoMas, treatment of, with nitrogen mustard 
(ab), 894 
LympuHosarcoma of prostate (ab), 172 


Maine Society, 505 
MALIGNANT DISEASE, evaluation of gastrostomy for 
(ab), 690 
use of radioactive colloidal metallic gold in 
treatment of (ab), 720 
Marrow inhibition, control of polycythemia by 
(ab), 361 
Maurice Lamm Biarr Memorial Fund Lecture, 854 
MAXILLAry sinusitis, chronic, pathology, diagnosis 
and treatment of (ab), 316 
MEASUREMENTS, isodose, of linear radium sources in 
air and water by means of automatic iso- 
dose recorder, 959 
MECHOLYL, production of gastric and duodenal ul- 
cers by prolonged administration of (ab), 
137 
Meconium peritonitis (ab), 156 
MEDIASTINAL emphysema, 375 
MEDIASTINUM, foregut cyst of (ab), 681 
role of angiocardiography and venography in 
lesions of (ab), 534 
tumors of, of blood vascular origin (ab), 329 
Mepicat school, radiology in, 795 
sciences, electron microscopy in relation to 
(ab), 188 
MELANOMA, malignant, in infant (ab), 877 
metastatic, of brain (ab), 1026 
Léri, 789 
MeEn1ncioma, hyperostosing, of pterion (ab), 1025 
intracranial, following trauma (ab), 675 
MeninGiomas of sphenoidal ridge, roentgen diag- 
nosis of (ab), 314 
Meniscus, torn discoid (ab), 871 
MeseENTERIC thrombosis, roentgen examination in 
610 
MerTacarPAL bone, first, congenital abnormality of 
(ab), 344 
MeEtTAPHYSEAL dysplasia, multiple (ab), 708 
Metastases, calcified, from papillary cystadeno- 
carcinoma of ovary, 467 
pulmonary, of pseudo-adenomatous basal cell 
carcinoma (ab), 522 
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to bone from carcinoma of breast, radioactive 

phosphorus in treatment of, 559 

MerasTASIs, cutaneous, of bladder carcinoma (ab), 
171 

Merastatic calcifications, case of long standing 
renal insufficiency with, 423 

Morton’s (ab), 343 

MeErTopic suture, roentgen study of (ab), 672 

MicrorapDioGRaAPHy of bone (ab), 898 

MicraINnE, relation of, to cerebral aneurysm (ab), 
1027 

Miners, anthracite coal, with pulmonary complaints 
studies on respiratory gas exchange in 


(ab), 1031 
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Minnesota Society, 307 
Mownonvuc infectious, roentgenological aspect 
of, 950 
Monster, double, roentgen diagnosis of (ab), 698 
DISEASE simulating  ar- 
thritic manifestation of rheumatoid disease 
(ab), 709 
Mourtn, use of precision cones in irradiation of 
lesions about, 968 
Mucosa, gastric; prolapse of, through pylorus, roent- 
gen aspect (ab), 332 
of small bowel, variability of (ab), 548 
oral and pharyngeal, effects of atomic radiation 
on (ab), 721 
prolapsed gastric, into duodenum, etiology and 
pathogenesis of (ab), 693 
redundant gastric, prolapse of, into duodenum 
(ab), 692 
Muscies of rabbits, experimental production of 
ectopic cartilage and bone in (ab), 174 
MYASTHENIA GRAVIS, symptoms of, in cystic tumor 
of thymic region (ab), 1029 
Mycosis, bronchopulmonary (ab), 1035 
fungoides, ethyl carbamate in treatment of 
(ab), 897 
fungoides, lymphosarcomatous, preferential lo- 
calization in duodenum of (ab), 1045 
MYELor1Brosis secondary of carcinoma of prostate 
(ab), 172 
MYELocrams, air and pantopaque, in diagnosis of 
sciatica from disc herniation (ab), 342 
MYELocrapny, pantopaque (ab), 861 
venous intravasation during (ab), 707 
MyeE toma, multiple, effect of urethane therapy on, 
799 
multiple, treatment of, with urethane (ab), 896 
multiple, variability of roentgen appearance, 
799 
multiple, with new bone formation (ab), 711 
solitary plasma cell, of bone (ab), 868 
MyocarpiuM, calcification of (ab), 155 
infarcted, massive calcification in (ab), 529 
Myositis ossificans progressiva (ab), 878 
MyxepDeEMA, pituitary (ab), 674 


NASOPHARYNGEAL tumors (ab), 315 
Neck, neurofibrosarcoma of, case with ten year 
survival after roentgen therapy, 470 
Necrosis, acute, of renal papillae in pyelonephritis 
(ab), 702 
aseptic, of femoral head simulating tuberculosis 
(ab), 862 
avascular, of femoral head, radioactive phos- 
phorus in diagnosis of (ab), 893 
Neo-10PAx, complications following use of, in 
cerebral angiography, 816 
Neop.asm, pulmonary, cavitary form of (ab), 152 
Neoptasms, five minute pulmonary, believed to 
represent early bronchogenic carcinoma, 
histological study of (ab), 324 
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multiple primary, in gynecology (ab), 1048 
ulcerated, of stomach, roentgen findings in 
(ab), 690 
NEOPLASTIC DISEASES, Clinical effect of nitrogen 
mustard on (ab), 366 
experimental chemotherapy of (ab), 367 
NEPHROGRAPHY, experimental and clinical observa 
tions (ab), 340 
NEPHROLITHIASIS with renal tubular failure (ab), 700 
NeEpHROsTOMY, use of polythene and polyvinyl tub 
ing in (ab), 341 
NERVES, parasympathetic, of colon, colonmetro 
graphic studies of effects of section of (ab), 
37° 
NERVOUS SYSTEM, Central, metastatic carcinoma in 
volving (ab), 706 
NEUROFIBROMA, solitary intrathoracic (ab), 325 
NEUROFIBROMATOSIS, multiple, sarcomatous trans 
formation in (ab), 879 
NEUROFIBROSARCOMA of neck, case with ten year 
survival after roentgen therapy, 470 
NEUROGRAPHY, experimental, 974 
NEUROMAS, acoustic, roentgenologic manifestations 
of, 265 
NEUROSURGERY, roentgenological aspects before and 
after, in encephalotrigeminal angiomatosis, 
391 
NEUROSURGICAL conditions in childhood, radiology 
in (ab), 513 
Newsorn, diagnosis of congenital obstruction of 
stomach and small intestine in (ab), 162 
extrinsic duodenal obstruction in (ab), 692 
intestinal obstruction in (ab), 545 
multiple calcareous deposits in intestinal tract 
of (ab), 546 
New ENGLAND ROoENTGEN Ray Society, 663 
New York ROENTGEN SOCIETY, 143 
NITROGEN MUSTARD, Clinical effect of, on neoplastic 
diseases (ab), 366 
effects of, on regenerating rat liver (ab), 365 
in treatment of inoperable bronchiogenic car 
cinoma (ab), 895 
malignant hemopathy treated by (ab), 368 
statistical analysis of effects on sarcoma 180 
and viscera of normal mice (ab), 366 
systemic pathological effects of, in chemotherapy 
of tumors (ab), 365 
testicular lesions in mice following parenteral 
administration of (ab), 365 
treatment of bronchogenic carcinoma by (ab), 
394 
treatment of Hodgkin’s disease with, 61; 913 
treatment of lymphomas and other neoplastic 
diseases with (ab), 894 


Oak RIDGE summer symposium, 142 
Osstruction, bronchial (ab), 677 
congenital, of intestine, preliminary roentgeno 
gram of abdomen in diagnosis of, 430 
extrinsic duodenal, in newborn (ab), 692 
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gallstone intestinal (ab), 1047 
intestinal, due to lesions of distal colon (ab), §5 
intestinal, in newborn (ab), 545 
small bowel, in infancy and childhood (ab), 545 
OssTRUCTIONS, congenital, of alimentary tract in 
infants and children (ab), 547 
OccLusION, mesenteric vascular (ab), 550 
OKLAHOMA STATE RADIOLOGICAL SOCIETY, 307 
cardiology of (ab), 327 
OrEGON RaDIOLOGICAL SOCIETY, 307 
OrGANISM, living, possibility of protecting, against 
roentgen rays by chemical means (ab), 904 
OsreiTis condensans relationship to juvenile 
epiphysitis (ab), 869 
deformans, osteogenic sarcoma as complication 
of (ab), 175 
fibrosa cystica, renal, 423 
pubis (ab), 348 
OsTEOARTHRITIS of trapezio-metacarpal joint (ab), 


344 
OsTEOARTHROPATHY, severe hypertrophic pulmo- 
nary, 42 


OsTEOCHONDROMATOSIS, synovial (ab), 178; (ab), 348 
OsTEODYSTROPHY, renal associated with diabetes 
mellitus (ab), 701 
OsTEOGENESIS, reparative, of fracture in animals 
with hypoparathyroidism treated with 
vitamin D, (ab), 557 
OsTEOID osteoma (ab), 866 
OsTEOMALACIA (ab), 861 
OsrEomas of paranasal sinuses, treatment (ab), 671 
OsTEOMYELITIS of fingers, roentgen therapy of, 81 
planar roentgenography in (ab), 898 
sickle cell disease simulating (ab), 872 
OsTEOPATHIA Striata (ab), 870 
OsTEOPOROSIS, roentgen appearance of, in Theresi 
enstadt concentration camp (ab), 349 
OsrEoscLerosis, diffuse, in aleukemic myelogenous 
leukemia( ab), 867 
generalized, secondary to carcinoma of prostate 
(ab), 
Ovary, calcified metastatic deposits from papillary 
cystadenocarcinoma of, 467 


Pain, relief of, by roentgen therapy (ab), 888 
roentgen therapy of (ab), 356 
Pancreas, annular, producing duodenal stenosis 
(ab), 551 
cyst of (ab), 552 
fibrosis of (ab), 695 
pulmonary disease associated with cystic 
fibrosis of (ab), 1031 
PANCREATITIS, calcareous (ab), 166 
Papittoma of bladder (ab), 171 
of lacteal duct (ab), 519 
PARAFFIN pneumonia (ab), 525 
PARATHYROID GLAND, malignant tumors of (ab), 1029 
PELVIMETRY, orthographic (ab), 167 
roentgen, method of, 505 
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Pe.vis, planning of external irradiation in cancer of, 
95 
radioactive colloidal gold in treatment of cancer 
of, 75 
use of roentgenograms in assessing disproportion 
of (ab), 553 
PENICILLIN 1n oil and wax, occurrence of Loeffler’s 
syndrome in two patients treated with 
(ab), 524 
Penis, epidermoid carcinoma of (ab), 705 
PEpTic ULCER See also Ulcer 
about incisura angularis of lesser curvature, de- 
forming antritis secondary to (ab), 543 
benign, occurring in presence of achlorhydria 
(ab), 159 
cholelithiasis associated with (ab), 551 
evidence relating life situation and emotional re- 
sponse to (ab), 159 
findings in roentgen examination of 1,700 cases 
of, during and after World War II (ab), 161 
following splanchnicectomy (ab), 542 
isolated subhepatic gas pocket following puncti- 
form perforation as complication of (ab), 
540 
limitations of vagotomy in treatment of (ab), 
542 
perforated, perforated carcinoma of stomach 
simulating (ab), 544 
primary carcinoma of duodenal bulb mimicking 
(ab) 163 
production of, by prolonged administration of 
mecholy] (ab), 187 
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recurrence of, after complete vagotomy (ab), 
542 
roentgen appearance of type of, described as 
dome shaped (ab), 333 
roentgenological and surgical reports in, of 
duodenal bulb (ab), 541 
roentgenoscopy in diagnosis of (ab), 156 
PERICARDITIS, exudative, and cardiac dilatation, dif- 
ferential diagnosis (ab), $31 
PERITONITIS, meconium (ab), 156 
Pes cavus (ab), 865 
PETROLEUM products, pneumonia in children follow- 
ing ingestion of (ab), 525 
PHALANGES of hand, multiple destructive processes 
of, with simultaneous calcifications of soft 
tissues, 649 
PHARMACODYNAMIC test with atropine in gastro- 
duodenal roentgen diagnosis (ab), 538 
PHEOCHROMOCYTOMA, intrathoracic (ab), 681 
intrathoracic, with hypertension (ab), 523 
PHLEBOGRAPHY, results of, and radical operative 
treatment, in post-thrombotic varices (ab), 
PHOSPHORUS, radioactive See also Radiophosphorus 
radioactive, action of, in Drosophila (ab), 362 
radioactive, clinical use of, in surgery of brain 
tumors (ab), 364 
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radioactive, in diagnosis of avascular necrosis of 
femoral head (ab), 893 
radioactive, production of malignant tumors in 
rats with (ab), 905 
radioactive, use of, in treatment of carcinoma of 
breast with widespread metastases to bone, 
559 
PHOTOFLUOROGRAPHIC methods, attempts at gastric 
examination by (ab), 897 
PHOTOTIMER, improved roentgen-ray (ab), 898 
PINEAL tumors, metastatic (ab), 1025 
PirrsBURGH ROENTGEN Society, 663 
Prrurrary myxedema (ab), 674 
PLACENTA praevia, cystographic studies in, 53 
praevia, roentgen diagnosis of (ab), 339 
roentgen localization of site of (ab), 339 
PLACENTAL site, roentgen localization of (ab), 167 
PLasmocytToMa, solitary, of spine (ab), 177 
PLeonosteosis, Léri’s (ab), 343 
PLeuRAL effusions, observations on planar roent- 
genographic examination in (ab), 318 
PNEUMOARTHROGRAPHY of knee as diagnostic aid 
(ab), 711 
transitory eosinophilia localized in knee joint 
after (ab), 863 
PNeuMoconIosIs after exposure to sulphur dioxide 
fumes and dust from coke fires (ab), 320 
PNEUMOENCEPHALOGRAPHY, subdural fluid as conse- 
quence of (ab), 1025 
PNEuMONIA, diagnosis of, preceding tuberculosis 
(ab), 525 
in children following ingestion of petroleum 
products (ab), 525 
paraffin (ab), 525 
Pneumonirtis, and chronic atelectasis of middle lobe 
(ab), 520 
chronic (ab), 319 
diffuse miliary granulomatous, of unknown eti- 
ology, roentgen aspects of, 740 
PNEUMOPERICARDIUM, disease process of (ab), 1039 
PNEUMOPERITONEUM, fatal tension pneumothorax re- 
sulting from diaphragmatic rupture in pa- 
tient receiving (ab), 526 
PNEUMOTHORAX cavity, extrapleural, free coagula 
within (ab), 529 


chronic spontaneous, surgical management of 


(ab), 1037 

extrapleural, roentgen aspects of (ab), 688 

fatal tension, resulting from diaphragmatic 
rupture in patient receiving pneumoperi- 
toneum (ab), 526 

lung, artificial, re-expansion of (ab), 1037 

recurrent and chronic spontaneous, of non- 


tuberculous origin, surgical treatment of 


(ab), 526 
PopopHYLLIN, treatment of cutaneous carcinoma 
with (ab), 368 
PotycyTHEMIA, control of, by marrow inhibition 
(ab), 361 
treatment of, 907 
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Po.yporp lesions of colon and rectum (ab), 165 
POLYTHENE and polyvinyl tubing, use of, in ureter 
ostomy, nephrostomy and cystostomy (ab), 
341 
PREGNANCY, carcinoma of uterine cervix complicat 
ing (ab), 170 
growth of fetal biparietal diameter during last 
four weeks of (ab), 707 
secondary abdominal (ab), 698 
so-called angular (ab), 697 
tumors of brain complicating (ab), 674 
PREMALIGNANT lesions of ampulla of Vater (ab), 694 
PRESENTATION, face, in normal mature fetus (ab), 
1048 
Proctitis, factitial (irradiation) (ab), 181 
Procynon C treatment of bronchial cancer in associ 
ation with deep roentgen therapy (ab), 886 
PROPYLTHIOURACIL, agranulocytosis due to (ab), 896 
PROSTATE GLAND, bone marrow studies in carcinoma 
of (ab), 709 
lymphosarcoma of (ab), 172 
myelofibrosis and generalized osteosclerosis sec 
ondary to carcinoma of (ab), 172 
Prostatic urethra, cystourethrography in diagnosis 
of diseases of, 640 
Prorection for high energy radiation and radioac 
tive isotopes, physical methods of achieving 
(ab), 722 
from ionizing radiations from high voltage roent 
gen rays and radioisotopes, physical, cyto 
logical and medical aspects of (ab), 721 
Pruritus due to Hodgkin’s disease, effect of adenylic 
acid therapy on (ab), 896 
PSEUDOHYPOPARATHYROIDISM (ab), 875 
Psoriasis, arthritis in, 635 
PrERION, hyperostosing meningioma of (ab), 1025 
PyELOGRAPHY, retrograde, evaluation of in manag 
ment of renal trauma (ab), 699 
retrograde, results with use of new contrast 
medium in (ab), 340 
retrograde, usefulness of, in diagnosis of calculi 
retained in ureter (ab), 171 
PYELONEPHRITIS, acute necrosis of renal papillae in 
(ab), 702 
PYELORENAL cysts (ab), 700 
PyLorus, duodenal ulcers simulating prepyloric | 
sions, 603 
hypertrophy of, in adult (ab), 1044 
hypertrophy of, in infants and in adults, genetic 
connection between (ab), 691 
prolapse of gastric mucosa through (ab), 332 
PyopNEUMOHEPATITIS, 785 


Q FEVER, roentgen manifestations of (ab), 323 


RADIATION, acute injuries from, caused by atomic 
© 
bomb (ab), 879 
atomic bomb, radioresistant cells in certain 
radiosensitive tissues of swine exposed to 


(ab), 370 
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atomic, effects of, on oral and pharyngeal mu 
cosa (ab), 721 
dosage, clinical, interrelation of time, area and 
therapeutic ratio (ab), 371 
effects, cell viability, and induced resistance to 
malignant growth, relation between (ab), 
557 
exposures from use of shoe-fitting roentgeno 
scopes (ab), 374 
high energy, physical methods of achieving pro 
tection for (ab), 722 
injury in radiologic work (ab), 889 
injury to amphibian cell nuclei, nature of (ab), 
373 
scattered, from fluoroscopic units in 15 institu 
tions, survey of (ab), 188 
sickness, new drug in treatment of (ab), 181 
syndrome, acute, in man (ab), 879 
therapy, present status of in leukemias (ab), 184 
RADIATIONS, ionizing, from high voltage roentgen 
rays and radioisotopes, physical, cytological 
and medical aspects of protection from (ab), 
pes 
mixed, tentative dose units for (ab), 906 
RADIOACTIVE impurities, detection of, by constant 
solubility test (ab), 364 
isotopes, physical methods of achieving protec 
tion for (ab), 722 
materials, localization of, in phantom brain 
(ab), 554 
silver, in vivo localization of, at predetermined 
sites in tissues, 831 
sources, linear, improved dose calculator for 
(ab), 898 
substances, experimental determination by 
ionization methods of rate of emission of 
beta- and gamma-ray energy by (ab), 186 
tracers, detection of cretinism by (ab), 894 
tracers, diagnostic uses of, in infancy and child 
hood (ab), 894 
RADIOAUTOGRAPHY, concentration of I! in thyroid 
cancer, shown by (ab), 363 
detail and survey (ab), 187 
RADIODERMATITIS and necrosis (ab), 183 
RADIOGOLD in treatment of pelvic cancer, 75 
RaDIOIODINE in diagnosis of lingual thyroid (ab), 186 
in thyroid gland, external measurement of (ab), 
1d6 
uptake curves in humans (ab), 36 
RADIOISOTOPES, Course in instrumentation for, 307 
in research, courses in techniques of using, 663 
new laboratory for research on, 308 
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physical, cytological and medical aspects of pro- 
tection from ionizing radiations from (ab), 
721 
RADIOLOGICAL CONFERENCE, Mid-Winter, 1020 
health, inservice training course in, 1020 
Society of New Jersey, 664 
Rapio.ocy in medical school, 795 
some aspects of, in war-time Germany (ab), 187 
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RADIOPHOSPHORUS See also Phosphorus, radioactive 
determination of blood volume in heart and 
lungs and cardiac output through injection 
of (ab), 363 
RADIORESISTANCE, increased, of red bone marrow 
after anoxia (ab), 373 
Rapium applicator, endobronchial (ab), 372 
applicator, nasopharyngeal, in treatment and 
prevention of deafness (ab), 890 
containers, dosimetry of (ab), go2 
emanation plant, remote controlled (ab), 555 
needle therapy in cancer of cervix uteri, 1010 
sources, linear, in air and water, isodose meas- 
urements of, by means of automatic isodose 
recorder, 989 
RaApIpOGRAPH, rapid automatic serialization of roent- 
gen-ray exposures by (ab), 372 
Recrum, cauda equina syndrome due to carcinoma 
of (ab), 164 
obstructive lesions of (ab), 165 
polypoid lesions of (ab), 165 
RENAL insufficiency, long standing, with extensive 
metastatic calcifications, 423 
SEARCH fellowships of the American College of 
Physicians, 306 


R 


RESPIRATORY gas exchange in anthracite coal miners 
with pulmonary complaints (ab), 1031 
RETENTION, chronic (ab), 705 
RETICULOSES, pulmonary changes in (ab), 1038 
RETINOBLASTOMA, roentgenographic aid in diagnosis 
of, 735 
RHEUMATIC FEVER, management of, and early com- 
plications (ab), 1040 
Riss, giant cell tumor of (ab), 868 
RickeEtTs, refractory, $9¢ 
vitamin D resistant, 59 
ROENTGEN apparatus for intense roentgen radiation 
of short duration (ab), 889 
cinematography, apparatus and technique for 
demonstration of cardiac chambers and 
great vessels by (ab), 904 
cinematography in congenital heart disease (ab), 


30 


diagnosis, generalized subserous emphysema 
through a single puncture, 723 

diagnosis of free intra-abdominal gas, prone po- 
sition in, 778 

examination, conventional, in operable con- 
genital heart disease (ab), 328 

irradiation, combination of clinical therapy with 
(ab), 353 

irradiation of small area, thymic death following 
(ab), 355 

manifestations of Q fever (ab), 323 

periscope, new type of, for intracavitary ther- 
apy, 492 

-ray exposure, rapid automatic serialization of, 
by rapidograph (ab), 372 

-ray film badge dosimeter, calibrated, 475 
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-ray surveys of chest in general hospitals (ab), 
317 
rays, biologic dosage of (ab), 881 
rays, fetal tolerance to (ab), 888 
rays, increase of biologic effect of, by ultrasonic 
waves (ab), 556 
rays, individual differences in sensitivity of hu- 
man skin to (ab), 355 
rays, method of concentrating, for deep therapy 
(ab), 889 
rays, physical, cytological and medical aspects 
of protection from ionizing radiations from 
high voltage (ab), 721 
rays, potentialities of synchroton accelerator as 
generator of, for medical use (ab), 371 
rays, protection of living organism against, by 
chemical means (ab), 904 
rays, toxicity and pathological effects of, in 
chicken, 289 
rays, toxicity of, to chick embryo, 280 
rays, 20 million volt, biological evaluation of, 963 
survey procedures, reliability of, 32 
therapy, supervoltage, clinical usefulness and 
limitations of (ab), 354 
unit for planar roentgenography in vertical, 
oblique and horizontal positions (ab), 903 
ROENTGENOGRAM, preliminary, of abdomen in diag- 
nosis of congenital obstruction of intestine, 
430 
ROENTGENOGRAMS of colon after colostomy, method 
for improving, 835 
use of, in assessing disproportion of pelvis (ab), 
553 
ROENTGENOGRAPHY, conventional, in diagnosis of 
cardiovascular anomalies (ab), 328 
planar, examination in pleural effusions by (ab), 
318 
planar, in osteomyelitis (ab), 898 
planar, roentgenoscopic preselection of plane of, 
in chest lesions (ab), 317 
ROENTGENOLOGY, neurologic, continuation course in, 
306 
RoeNnTGENOSCOPES, shoe-fitting, potential dangers in 
uncontrolled use of (ab), 374 
shoe-fitting, radiation exposures from use of 
(ab), 374 
RoeNTGENOscopic preselection of tomographic plane 
in chest lesions (ab), 317 
units in fifteen institutions, survey of scattered 
radiation from (ab), 188 
RoeNnTGENOscopy, place of, in diagnosis of peptic 
ulcer (ab), 156 
table unit for examination of infants by (ab), 
1028 
RossELet, ALFRED, 1887-1950, obituary, 842 
portrait, 842 


SanTE, L. R., honored, 1020 
Sarcorposis, clinical and roentgenological study (ab), 
1032 
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Sarcoma of cervix (ab), 361 
180, effects of nitrogen mustards on (ab), 366 
osteogenic, aneurysmal bone cyst mistaken for 
(ab), 867 
osteogenic, as complication of osteitis deformans 
(ab), 175 
polypous, of esophagus (ab), 537 


synovial, of chest wall (ab), 102! 
Sca.p, hairy, tumors of (ab), 672 
Sciara, resistance of, to mutagenic effects of irradia 
tion (ab), 371 
SciaTica, air and pantopaque myelograms in diag 
nosis of, from disc herniation (ab), 342 
SCLERODERMA, pulmonary manifestations of (ab), 
679 
SCLEROSING conditions of bone (ab), 869 
SEABRIGHT bantam syndrome (ab), 875 
SECRETORY Studies on isolated stomach (ab), 9 
I17-KETOSTEROIDS, neutral, in rheumatoid arthritis 
and spondylitis (ab), 70g 
SHOE-FITTING ROENTGENOSCOPES, potential dangers 
in uncontrolled use of (ab), 374 
radiation exposures from use of (ab), 374 
SHOULDER pain, with particular reference to “‘frozen”’ 
shoulder (ab), 176 
painful, significance of roentgen changes in 
upper end of humerus (ab), 177 
SICKLE CELL disease simulating osteomyelitis (ab), 
872 
SIGMOID diverticulitis, symptoms of obstruction 
from (ab), 164 
volvulus of (ab), 164 
volvulus, roentgen picture of (ab), 337 
SILICO-TUBERCULOSIS, mortality and survival rates 
in males with (ab), 320 
SILIcosIs, massive hyperplastic granulomatous (ab), 
32 
mortality and survival rates in males with (ab), 
320 
SILVER, radioactive, in vivo localization of, at pred« 
termined sites in tissues, 831 
Sinus, coronary, drainage of pulmonary veins into 
(ab), 326 
SINUSES, paranasal, osteomas of, and treatment (ab), 
671 
Sinusitis, chronic maxillary, pathology, diagnosis 
and treatment of (ab), 316 
SKELETAL age limits of apparently normal six-year 
old children, summary of forty-nine radi 
ologists’ opinion on, 442 
SKELETON, effect of urethane therapy on disease of, 
799 
Looser-Milkman’s syndrome with neurofibro 
matosis Recklinghausen and general d« 
calcification of (ab), 714 
SKN, beryllium granulomas of, from broken fluores 
cent tube (ab), 876 
human, beta ray burns of (ab), 364 
human, individual differences in sensitivity of, 
to roentgen rays (ab), 355 
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SKULL fracture, mechanism of (ab), 1023 
SMOKES, toxic, pulmonary effects of (ab), 904 
SopiuM iodide, radioactive, distribution of radioac- 
tive iodine in mice with and without tumor 
1sogia after injection of (ab), 905 
tetraiodophthalicfluorescein 
cholecystography (ab), 166 
SoutH Caroiina X-Ray Society, 143 
SPHENOIDAL ridge, roentgen diagnosis of menin- 
giomas of (ab), 314 
SPINAL CORD, arterial anomalies of (ab), 341 
tumors of (ab), 342 
Sp1NE, dorsolumbar, fractures of (ab), 177 


intravenous 


normal, mechanism of rotation in combination 
with lateral deviation in (ab), 716 
solitary plasmocytoma of (ab), 177 
thoracic, lateral roentgenographic examination 
of (ab), 716 
thoracic, unilateral tuberculous abscess of (ab), 
716 
SPLANCHNICECTOMY, peptic ulcer following (ab), 542 
SPLEEN, calcified cyst of (ab), 553 
epidermoid cyst of (ab), 1048 
SPONDYLARTHRITIS in children, 20 
SPONDYLITIS, neutral 17-ketosteroids in (ab), 709 
SPONGE in abdomen, roentgen diagnosis of, 781 
Spot FILM device, new, fully automatic serial (ab), 
903 
SPRUE, symptomatic (ab), 547 
STENO’S EXPERIMENT in man as complication in 
lumbar aortography (ab), 717 
STENOSIS, congenital, of lower part of ureter, uretero- 
vesicostomy as treatment of (ab), 704 


due to caustic substances, roentgen aspects of 


periesophageal changes in (ab), 330 
hypertrophic pyloric, in infant, roentgen exami- 
nation in (ab), 546 
uncomplicated pulmonic (ab), 1041 
STEROID compounds, effects of, on various manifesta- 
tions of rheumatoid arthritis (ab), 175 
STOMACH, adenomyosis of (ab), 331 
benign tumors of (ab), 161 


cancer of, electrogastrography in diagnosis of 


(ab), 539 

cancer of, roentgen diagnosis (ab), 690 

carcinoids of (ab), 549 

cascade (ab), 157 

cortical inhibition of motility of (ab), 899 

deforming antritis secondary to ulcer about 
incisura angularis of lesser curvature of 
(ab), 543 

diagnosis of congenital obstruction of, in new- 
born (ab), 162 

diagnosis of lesions near cardia of (ab), 160 

differential diagnosis between benign and ma- 
lignant ulceration of (ab), 332 

diverticula of (ab), 159 

downward displacement of cardia of (ab), 1042 

examination of, by photofluorographic methods 
(ab), 897 
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extension of carcinoma of, into duodenum and 
esophagus (ab), 544 

hourglass, caused by annular muscular hyper- 
trophy (ab), 331 

in tuberculosis (ab), 691 

isolated, secretory studies on (ab), goo 

mucosa of, prolapsed into duodenum, etiology 
and pathogenesis of (ab), 693 

normal and operated, study of, with very warm 
opaque meal (ab), 543 

perforated carcinoma of, simulating perforated 
gastric ulcer (ab), 544 

redundant mucosa of, prolapse of, into duo- 
denum (ab), 692 

right-sided, associated with eventration of dia- 
phragm simulating hydropneumothorax, 50 

roentgen aspects of diverticula of (ab), 335 

roentgen findings in ulcerated neoplasms of (ab), 
690 

roentgen study of cardia of (ab), 3. 

sclerosing carcinoma of (ab), 162 


studies on physiological chemistry and clinical 
significance of urease and urea with special 
reference to (ab), 157 
submucosal lipoma of, interesting roentgen sign 
in, 938 
symptomatology and diagnosis of cancer of (ab), 
1042 
tuberculosis of (ab), 158; (ab), 691 
ulcer of, in childhood, 765 
STRATIGRAPHY See Roentgenography, planar 
STURGE-WEBER SYNDROME (ab), 391 
SUBLUXATION of atlanto-axial joint (ab), 173 
SuLFATE, labeled inorganic, in diagnosis of cartilagi- 
nous tumors and their metastases (ab), 186 
SuLPHUR dioxide fumes, pneumoconiosis after ex- 
posure to (ab), 320 
SYNCHROTON accelerator, potentialities as generator 
of roentgen rays and electrons of 10-50 mev. 
energies for medical use (ab), 371 
SYNOVIAL osteochondromatosis (ab), 178; (ab), 348 
SySSOMUS STERNODYMUS, roentgen diagnosis (ab), 
698 


TAUSSIG’S SYNDROME (ab), 531 
TECHNIQUE for bronchial instillation (ab), 321 
TEMPOROMANDIBULAR arthrosis (ab), 342 
joint, diseases of, differential diagnosis and 
treatment (ab), 518 
joint, improved roentgenographic technique for 
(ab), 897 
TESTICULAR lesions in mice following parenteral ad- 
ministration of nitrogen mustards (ab), 365 
TETRA-ETHYL ammonium bromide, effect of, on 
renal pelvis and ureter (ab), 557 
THORIUM DIOXIDE as contrast medium in roentgen 
examination of defunctioned colon after 
ileostomy (ab), 164 
THROMBOSIS, arteriosclerotic, reconstruction of 
femoral artery for (ab), 874 
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intra-auricular, diagnosis of, in living (ab), 530 
mesenteric, roentgen examination in, 610 
multiple venous, and visceral carcinoma (ab), 
550 
of internal carotid artery (ab), 313 
Turomeotic obliteration of aortic bifurcation (E), 
496 
Tuymic death following roentgen irradiation of small 
area (ab), 355 
THYMUS GLAND, cystic tumor of region of (ab), 1029 
Tuyrorp, lingual, radioactive iodine in diagnosis of 
(ab), 186 
THYROID GLAND, cancer, concentration of ['* in, 
shown by re (ab), 
carcinoma of (ab), 358 
carcinoma of, of base of tongue (ab), 519 
comparative studies of short and long distance 
counting of radioactivity of (ab), 362 
external measurement of radioiodine in (ab), 186 
evaluation of radioiodine measurements made 
with counter tube in apposition to isthmus 
of (ab), 362 
tumors, preoperative estimation of function in 
(ab), 362 
what nodules of, are to be feared (ab), 362 
TIBIAL plateau, fractures of (ab), 864 
Tissues, in vivo localization of radioactive silver at 
predetermined sites in, 831 
soft, simultaneous calcifications of, associated 
with multiple destructive processes of 
phalanges of hand, 649 
TomoGrapuy See Roentgenography, planar 
TonGugE, carcinoma of thyroid of base of (ab), 519 
Toxicity of roentgen rays in chicken, 289 
of roentgen rays to chick embryo, 280 
Toxop.asmic defects, roentgen diagnosis of (ab), 
1024 
ToxopLasmMosis, roentgen semeiology of (ab), 719 
TRACHEA, fatal interstitial and mediastinal emphy- 
sema following accidental needle perfora- 
tions of, during jugular venipuncture (ab), 
527 
tuberculosis of (ab), 321 
TRAPEZIO-METACARPAL joint, osteoarthritis of (ab), 
344 
TRAPEzIUM, congenital abnormality of (ab), 344 
Trauma, head, roentgenologic aspects of, 399 
TUBERCULOSIS, aseptic necrosis of femoral head 
simulating (ab), 862 
diagnosis of pneumonia preceding (ab), 525 
endobronchial, and physiopathology of cavities 
(ab), 1035 
gastric (ab), 158 
generalized, generalized hemangio-sarcomatosis 
erroneously considered as (ab), 1034 
implications of changing morbidity and mor- 
tality rates from (ab), 679 
incidence of tuberculous bronchitis in pulmo- 
nary resections for (ab), 1034 
of bronchial tree (ab), 1036 


Tumor, brain, cerebral angiography in (ab), 1027 


of knee joint in children, differential diagnosis of 
(ab), 715 

of stomach (ab), 691 

of trachea and major bronchi (ab), 321 

of uterine cervix, radiation treatment of (ab), 
887 

pulmonary, calcification in, 747 

pulmonary, comparative study of results of ex 
aminations of population at large with re- 
sults of examinations of tuberculosis con- 
tact cases in detection of (ab , 520 

pulmonary, in children, excisional surgical treat- 
ment of (ab), 680 

pulmonary, prevalence of clinically significant, 
among inmates of New York State penal 
institutions (ab), 679 

pulmonary, Rasmu:sen’s aneurysms and fatal 
hemorrhage in (ab), 320 

stomach in (ab), 691 

cystic, of thymic region and myasthenia gravis 
(ab), 1029 

giant cell, aneurysmal bone cyst commonly mis- 
taken for (ab), 867 

giant cell, of ribs (ab), 868 

of carotid body associated with nodular goiter 


(ab), 676 


Tumors, alveolar cell, of lung, 1 


benign bronchial, clinical observation of (ab), 
152 

benign, of esophagus (ab), 688 

benign, of stomach (ab), 161 

brain, clinical use of radioactive phosphorus in 
surgery of (ab), 364 

brain, diagnosis of, and other space-occupying 
diseases (ab), 314 

carcinoid (ab), 334 

cartilaginous, and their metastases, labeled in- 
organic sulfate in diagnosis of (ab), 186 

chemotherapy of (ab), 365 

malignant, chemotherapy of (ab), 369 

malignant, of parathyroid gland (ab), 1029 

malignant, production of, in rats, with radio- 
active phosphorus (ab), 905 

malignant, study of increased differentiation in, 
from irradiation (ab), 881 

mediastinal, of blood vascular origin (ab), 329 

metastasizing cerebellar (ab), 517 

metastatic pineal (ab), 1025 

nasopharyngeal (ab), 315 

of bladder (ab), 172 

of bone, diagnosis ‘of (ab), 349 

of brain complicating pregnancy (ab), 674 

of carotid body (ab), 1028 

of forehead and hairy scalp (ab), 672 

palpable, of gastrointestinal tract in region of 
small pelvis, roentgen visualization of (ab), 
544 

rate, of esophagus (ab), 537 

spinal cord (ab), 342 
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thoracic, angiocardiography for investigation of 
(ab), 323 

thyroid, preoperative estimation of function in 
(ab), 362 


Uxcer See also Peptic ulcer 
gastric and duodenal, relationship of frequency 
of (ab), 1043 
gastric, in childhood, 765 
Utceration, benign and malignant, of stomach, dif. 
ferential diagnosis between (ab), 332 
Ucers, duodenal, simulating prepyloric lesions, 603 
Mann-Williamson, failure of vagotomy to pre 
vent formation of, in dogs (ab), 904 
radionecrotic, fluorescein as adjunct in treat- 
ment of (ab), 183 
ULrrasonic vibration, effect of, on formed elements 
of blood from normal and leukemic subjects 
(ab), go2 
waves, increase of biologic effect of roentgen 
rays by (ab), 556 
Urease and urea, physiological chemistry and clini- 
cal significance of, with special reference to 
stomach (ab), 157 
UrETER, primary carcinoma of (ab), 340; (ab), 7 
retrograde 


3 
pyelography in diagnosis of calculi 
retained in (ab), 171 
ureterovesicostomy as treatment of congenital 
stenosis of lower part of (ab), 704 
UrETERAL orifice, ectopic (ab), 704 
Urererostomy, use of polythene and. polyviny! 
tubing in (ab), 341 
URETEROVESICOSTOMY as treatment of congenital 
stenosis of lower part of ureter (ab), 704 
URETHANE in treatment of mycosis fungoides (ab), 
SQ7 
therapy, effect of, on multiple myeloma, 799 
treatment of multiple myeloma with (ab), 896 
Urerura, calculus of, in male (ab), 703 
prostatic, cystourethrography in diagnosis of 
diseases of, 640 
stricture of, in children (ab), 173 
UrerHroGrapny, double contrast (ab), 173 
fatal embolism following (ab), 701 
Uro.ocy award, 505 


Urerus, adenocarcinoma of body of (ab), 891 
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“new diagnostic adjunct for cancer of (ab), 169 


VAGINA, radium therapy of primary carcinoma and 
other malignant lesions of, 86 
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